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The  organization  of  the  report  is  siimiftarized  below  for  the 
benefit  of  the  reader: 

Executive  Summary 

Section  I— Introduction  (background  information,  purpose  euid 
scope,  decision-making  methodology). 

Section  II — Installation  Description  (base  conditions, 
history,  and  organization). 

Section  III— Environmental  Setting  (meteorology,  geology, 
hydrology,  and  ecology). 

Section  IV— Findings  (activities,  disposal  site  descriptions 
and  assessments ) . 

Section  V— Off-Base  Installation  (Granby  Transmitter  Site) 
Section  VI— Conclusions 
Section  VII— Recommendations 

References— Includes  a  consolidated  list  of  references. 
Appendixes — Includes  attached  Appendixes  A  through  L. 
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EXECUTIVE  SUMMARY 


INTRODUCTION 


1.  CH2N  HILL  was  retained  by  the  Air  Force  Engineering 
euid  Services  Center  (AFESC)  on  August  27,  1981  to 
conduct  the  Westover  Air  Force  Base  (AFB)  records 
search  under  Contract  No.  F08637  80  GOOlO  0011. 

2.  Department  of  Defense  (DoD)  policy  was  directed  by 
Defense  Environmental  Quality  Program  Policy 
Memorandum  81-5  dated  11  December  1981  and  implemented 
by  Air  Force  message  dated  21  January  1982  as  a 
positive  action  to  ensure  complicuice  of  Air  Force 
installations  with  the  existing  environmental 
regulations.  DEQPPM  81-5  reissued  and  amplified 

all  previous  directives  and  memorcuida  on  the 
Installation  Restoration  Program.  The  purpose  of 
DoD  policy  is  to  identify  and  fully  evaluate 
suspected  problems  associated  with  past  hazardous 
material  disposal  sites  on  DoD  facilities,  control 
the  migration  of  hazardous  contamination  from  such 
facilities,  and  control  hazards  to  health  euid 
welfare  that  may  have  resulted  from  these  past 
operations . 

3.  To  implement  the  DoD  policy,  a  four-phase 
Installation  Restoration  Program  has  been  directed. 
Phase  I,  the  records  search,  is  the  identification 
of  potential  problems.  Phase  II  (not  part  of  this 
contract)  consists  of  follow-on  field  work  as 
determined  from  Phase  I.  Phase  I la  consists  of  a 
preliminary  survey  to  confirm  or  rule  out  the 
presence  and/or  migration  of  contaminants.  If  the 
Phase  I la  work  confirms  the  presence  auid/or  migration 
of  contaminants,  then  Phase  Ilb  field  work  would 
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be  conducted  to  determine  the  extent  and  magnitude 
of  the  contaminamt  migration.  Phase  III  (not  paurt 
of  this  contract)  consists  of  a  technology  base 
development  study  to  support  the  development  of 
project  plans  for  controlling  migration  or  restoring 
the  installation.  Phase  IV  (not  peurt  of  this 
contract)  includes  those  efforts  which  are  required 
to  control  identified  hazardous  conditions. 

4.  The  Westover  AFB  records  search  included  a  detailed 
review  of  pertinent  installation  records,  contacts 
with  11  government  ^uld  private  agencies  for  documents 
relevant  to  the  records  search  effort,  euid  eui 
onsite  base  visit  conducted  by  CH2M  HILL  during 
the  week  of  November  16  through  November  19,  1981. 
Activities  conducted  during  the  onsite  base  visit 
included  interviews  with  22  past  and  present  base 
employees,  and  groxind  tours  of  base  facilities  to 
identify  past  disposal  areas.  The  installations 
addressed  in  the  records  seeurch  include  Westover 
AFB  and  the  Granby  Trcuismitter  Site. 

MAJOR  FINDINGS 

1.  The  majority  of  the  industrial  operations  at 
Westover  AFB  involving  heusardous  chemicals  and 
wastes  have  been  in  existence  since  1941  and 
include  general  aircraft  maintenance,  pneudraulics 
repair,  AGE  maintenance,  battery  shop  activities, 
propulsion  shop  activities,  euid  wheel  and  tire 
maintenance.  After  SAC  assumed  control  of  the 
base  in  1955,  several  more  major  industrial  opera¬ 
tions  were  activated,  including  aircraft  corrosion 
control,  avionics  maintenance,  and  the  NDI  lab 
activities.  Since  no  large-scale  industrial 
operations  have  been  conducted  at  Westover  AFB, 


the  quantities  of  waste  oils,  solvents,  paint 
residues,  and  thizmers  generated  have  been  small, 
in  comparison  to  those  at  bases  having  significant 
aircraft  overhaul  iuid  maintenance  missions.  The 
standard  procedures  for  disposition  of  the  majority 
of  waste  oils  have  been  (1)  fire  training  exercises 
(1941-1974);  (2)  storage  at  Defense  Property 
Disposal  Office  (DPDO)  and  sale  to  private 
contractors  (1974  to  present).  Practices  for  the 
disposition  of  waste  solvents  have  included  (1)  fire 
training  exercises  (1941-1974);  (2)  treatment  at 
the  Industrial  Waste  Treatment  Plemt  (IWTP)  and 
discheurge  to  the  scuiitary  sewer  for  further  treat¬ 
ment  before  discharge  to  a  receiving  stream 
(1956-present);  and  (3)  collection  and  storage  at 
DPDO  and  contractor  disposal  at  an  approved  off-base 
site  (October  1961  to  present) . 

Interviews  with  22  past  and  present  base  employees 
resulted  in  the  identification  of  15  past  disposal 
or  spill  sites  and  the  approximate  dates  that 
these  sites  were  used.  These  sites  include  four 
former  landfills,  two  former  and  one  current  fire 
department  training  etreas,  three  leaching  pits, 
one  low-level  radioactive  waste  disposal  site,  the 
site  of  the  former  sewage  treatment  plant,  one 
former  incinerator  site,  one  construction  rubble 
site,  and  the  site  of  the  Industrial  Waste  Treatment 
Plant. 

In  general,  the  landfills  were  used  for  the  disposal 
of  incinerator  ash  and  residue,  ashes  from  the 
coal-fired  heating  plant,  domestic  refuse,  and 
general  base  refuse.  Interviewees  reported  that 
one  former  leuidfill  (Site  No.  1)  received  empty 
containers  euid  55-gallon  drzuns  from  industrial 
operations.  There  is  a  potential  that  some  of  the 
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containers  and  drums  contained  residual  liquid  and 
may  have  contained  (unconfirmed)  paint  residues 
and  thinners,  phenolic  paint  strippers,  methyl 
ethyl  ketone  (MEX),  trichloroethylene  (TCE), 
o-dichlorobenzene,  and  other  miscell£Uieous  aircraft 
cleeuiing  compovmds.  Leaded  fuel  tank  sludges  and 
leaded  fuel  filters  were  also  disposed  of  in  some 
of  the  above  areas. 

CONCLUSIONS 

1.  No  direct  evidence  was  found  to  indicate  the 
migration  of  hazardous  contaminants  beyond  the 
Westover  AFB  property  lines. 

2.  Small  quantities  of  hazardous  wastes  have  been 
disposed  of  in  base  landfills  in  the  past. 

3.  A  potential  exists  for  migration  of  pollutants  due 
to  (1)  high  ground-water  table,  (2)  permeable  soil 
conditions,  (3)  the  absence  of  continuous  imper¬ 
meable  confining  strata  in  the  xmsaturated  zone 
above  the  water  table,  and  (4)  high  net 
precipitation . 

4.  Although  no  imminent  hazardous  sites  were  identified, 
the  following  site  was  designated  as  the  curea 
showing  the  most  significant  potential  for  contam¬ 
inant  migration. 

o  Site  No.  1  (Sanitary  Landfill  B) 

Site  No.  1,  shown  on  Figure  7,  was  used  for 
the  disposal  of  domestic  refuse  wd  general 
base  refuse  such  as  empty  containers  euid 
empty  55-gallon  drums  from  industrial  operations 


during  the  period  from  1960  until  1974. 

There  is  a  potential  that  some  of  the  containers 
and  drums  contained  residual  liquid  and  may 
have  contained  (\uiconfirmed)  paint  residues 
and  thinners,  phenolic  paint  strippers,  MEK, 

TCE,  o-di chlorobenzene,  euid  other  miscellcuieous 
aircraft  deeming  compounds.  There  is  a 
potential  that  this  site  received  leaded 
sludge  from  fuel  temk  bottoms  and  leaded  fuel 
filters.  Site  Mo.  1  is  ]aiown  to  contain 
mediiUD  guemtities  of  hazardous  wastes,  and 
indirect  evidence  of  leachate  migration  was 
observed  in  an  area  adjacent  to  the  site's 
southern  boundary.  The  northern  perimeter  of 
the  site  ranged  from  100  feet  to  500  feet 
from  the  installation  boundeiry.  The  depth  to 
ground  water  is  10  to  15  feet,  and  the  general 
direction  of  ground-water  movement  through 
the  permeable  soil  is  toward  the  installation 
boundary. 

5.  The  remaining  sites  are  not  considered  to  pose  a 
significant  hazard  for  migration  of  contaminants. 

RECOMMENDATIONS 


1.  To  verify  that  hazardous  contaminemt  migration  is 
not  a  problem  at  Site  No.  1,  a  limited  Phase  II 
program  is  advisable.  The  recommended  program 
includes  the  following: 

Installation  of  a  total  of  four  monitoring 
wells,  three  downgradient  wells  and  one 
upgradient  well,  along  the  installation 
boxmdary  to  the  north  and  northeast  of  Site 
No.  1  to  determine  if  hazardous  contaminants 


o 


are  migrating  off  the  installation  boundary. 

The  wells  should  be  analyzed  for  pH,  COD, 

TOC,  oil  and  grease,  phenol,  volatile  organic 
coiiq;>ounds  (including  TCE,  o-dichlorobenzene, 
and  MEK),  lead,  and  iron. 

o  Sampling  of  the  potable  water  well  located  at 
the  antenna  f2unii  and  the  abandoned  well 
located  at  the  old  kennel  farm  (Facility  8871) 
at  least  once  and  analysis  for  the  above 
parameters . 

A  pressure  test  of  the  6,000-gallon  underground 
POL  waste  storage  tank  located  at  the  Industrial 
Waste  Treatment  Plant  (Facility  7052)  should  be 
conducted  to  determine  if  the  tank  is  leaking. 

Details  of  the  program  outlined  above,  including 
the  exact  location  of  monitoring  wells,  should  be 
finalized  as  part  of  the  Installation  Restoration 
Program  (IRP)  Phase  II  program.  In  the  event  that 
contaminants  are  detected  in  the  water  samples 
collected  from  any  of  the  wells,  a  more  extensive 
field  survey  program  should  be  implemented  to 
determine  the  extent  of  the  contaminant  migration. 
The  Phase  II  contractor  should  be  responsible  for 
evaluating  the  results  of  the  program  outlined 
above  and  for  recommending  additional  monitoring, 
as  appropriate.  Since  no  imminent  hazard  has  been 
determined,  there  is  no  immediate  urgency  to 
conduct  the  above  Phase  II  program,  which  can  be 
implemented  as  financial  resources  become  available. 


I .  INTRODUCTION 

i 

A,  Background 


The  primary  legislation  governing  the  management  euid 
disposal  of  solid  waste  is  the  Resource  Conservation  emd 
Recovery  Act  (RCRA)  of  1976.  Regulations  euid  implementing 
instructions  for  the  Act  are  continuing  to  be  developed  by 
EPA.  Under  RCRA  Section  3012  (Public  Law  96-482,  October  21, 
1981)  each  state  is  required  to  inventory  all  past  and 
present  hazardous  waste  disposal  sites.  Section  6003  of 
RCRA  requires  Federal  agencies  to  assist  EPA  cUid  make  available 
all  requested  information  on  past  disposal  practices.  It  is 
the  intent  of  the  Department  of  Defense  (DoD)  to  comply 
fully  with  these  as  well  as  other  requirements  of  RCRA. 
Simultaneous  to  the  passage  of  RCRA,  the  DoD  devised  a 
comprehensive  Installation  Restoration  Program  (IRP).  The 
purpose  of  the  IRP  is  to  identify,  report,  and  correct 
environmental  deficiencies  from  past  disposal  practices  that 
could  result  in  ground-water  contamination  and  probable 
migration  of  contaminants  beyond  DoD  installation  boundaries. 

In  response  to  RCRA  and  the  Comprehensive  Environmental 
Response,  Compensation,  cmd  Liability  Act  of  1980,  the  DoD 
issued  Defense  Environmental  Quality  Program  Policy  Memoreuidum 
81-5  (DEQPPM  81-5)  on  11  December  1981,  which  was  implemented 
by  Air  Force  message  dated  21  January  1982.  DEQPPM  81-5 
reissued  and  cunplified  all  previous  directives  and  memoranda 
on  the  Installation  Restoration  Program. 

To  conduct  the  Installation  Restoration  Program  records 
search  for  Westover  AFB,  the  AFESC  retained  CH2M  HILL  on 
August  27,  1981  under  Contract  No.  F08637  80  GOOlO  0011. 

The  installations  included  in  the  records  search  are  Westover 
AFB  ^uld  one  off-base  facility,  the  Gremby  Treuismitter  Site. 

The  location  map  of  Westover  AFB  is  shown  on  Figure  1,  and 
the  site  map  of  Westover  AFB  is  shown  on  Figure  2. 
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FIGURE  2.  Site  map  of  Wesiover  AFB. 


The  records  search  comprises  Phase  I  of  the  Department 
of  Defense  (DoD)  Installation  Restoration  Program  and  is 
intended  to  review  installation  records  to  identify  possible 
hazardous  waste-contaminated  sites  <md  to  assess  the  potential 
for  contaminant  migration  from  the  installation.  Phase  II 
(not  part  of  this  contract)  consists  of  follow-on  field  work 
as  determined  from  Phase  I.  Phase  I la  consists  of  a  prelim¬ 
inary  survey  to  confirm  or  rule  out  the  presence  and/or 
migration  of  contaminants.  If  the  Phase  I la  work  confirms 
the  presence  and/or  migration  of  contaminants,  then  Phase  Ilb 
field  work  would  be  conducted  to  determine  the  extent  and 
magnitude  of  the  contamineuit  migration.  Phase  III  (not  part 
of  this  contract)  consists  of  a  technology  base  development 
study  to  support  the  development  of  project  plans  for  control¬ 
ling  migration  or  restoring  the  installation.  Phase  IV  (not 
part  of  this  contract)  includes  those  efforts  which  are 
reguired  to  control  identified  hazardous  conditions. 

B.  Authority 

The  identification  of  hazardous  waste  disposal  sites  at 
Air  Force  installations  was  directed  by  Defense  Environmental 
Quality  Program  Policy  Memorandmn  81-5  (DEQPPM  81-5)  dated 
11  December  1981,  and  implemented  by  Air  Force  message  dated 
21  January  1982,  as  a  positive  action  to  ensure  complieuice 
of  Air  Force  installations  with  existing  environmental 
regulations . 

C.  Purpose  of  the  Records  Search 


DoD  policy  is  to  identify  and  fully  evaluate  suspected 
problems  associated  with  past  hazardous  material  disposal 
sites  and  spill  sites  on  DoD  facilities,  control  the  migration 
of  hazardous  contamination  from  such  facilities,  and  control 
hazards  to  health  or  welfare  that  may  have  resulted  from 
these  past  operations.  The  potential  for  migration  of 
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hazardous  material  contaminants  was  evaluated  at  Westover 
AFB  by  reviewing  the  existing  information  and  conducting  em 
euialysis  of  installation  records.  Pertinent  information 
includes  the  history  of  operations,  the  geological  and 
hydrogeological  conditions  which  may  contribute  to  the 
migration  of  contaminants  off  the  installation,  and  the 
ecological  settings  which  indicate  sensitive  habitats  or 
evidence  of  environmental  stress  resulting  from  contaminants. 

D.  Scope 

The  records  search  program  included  a  pre-performcuice 
meeting,  a  preliminary  coordination  meeting,  an  onsite  base 
visit,  a  review  euid  analysis  of  the  information  obtained, 
and  preparation  of  this  report. 

The  pre-performance  meeting  was  held  at  Westover  AFB, 
Massachusetts,  on  September  29,  1981.  Attendees  at  this 
meeting  included  representatives  of  AFESC,  AFRES,  Westover 
AFB,  <md  CH2M  HILL.  The  purpose  of  the  pre-performance 
meeting  was  to  provide  detailed  project  instructions,  to 
provide  clarification  wd  technical  guidemce  by  AFESC,  and 
to  define  the  responsibilities  of  all  parties  participating 
in  the  Westover  AF>’  records  search. 

A  CH2M  HILL  representative  conducted  a  preliminary 
visit  to  Westover  AFB  on  November  12,  1981  to  become  familiar 
with  the  installation  and  to  prepare  for  the  records  search 
tecun  base  visit. 

The  onsite  base  visit  was  conducted  by  CH2M  HILL  from 
November  16  through  November  19,  1981.  Activities  performed 
during  the  onsite  visit  included  a  detailed  search  of  installa¬ 
tion  records,  ground  tours  of  the  installation,  and  interviews 
with  22  past  and  present  base  personnel.  At  the  conclusion 
of  the  onsite  base  visit,  an  outbriefing  was  held  with  the 
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Conuncuider  of  the  439th  Combat  Support  Group  and  members  of 
his  staff  to  discuss  preliminary  findings.  The  following 
individuals  comprised  the  CH2M  HILL  records  search  team: 

1.  Mr.  James  Hawley,  Project  Manager  (M.S.  Sanitary 
Engineering ,  1964 ) 

2.  Mr.  Greg  McIntyre,  Assistant  Project  Manager  (M.S. 
Environmental  and  Water  Resources  Engineering, 

1981) 

3.  Mr.  Stephen  Hahn,  Hydrogeologist  (M.S.  Civil 
Engineering,  1973 ) 

4.  Mr.  Brian  Winchester,  Ecologist  (B.S.  Wildlife 
Ecology,  1973) 

Resumes  of  these  team  members  are  included  in  Appendix  A. 
Eleven  government  and  private  agencies  were  contacted  for 
information  and  relevant  documents.  Appendix  B  lists  the 
agencies  contacted. 

Individuals  from  the  Air  Force  who  assisted  in  the 
Westover  AFB  records  search  included  the  following: 

1.  Mr.  Bernard  Lindenberg,  AFESC,  Program  Manager, 

Phase  I 

2.  Mr.  Myron  Anderson,  AFESC,  Environmental  Engineer 

3.  Mr.  Larry  Garrett,  AFRES,  Command  Representative 

4.  Mr.  Joseph  Golas,  Westover  AFB,  Base  Environmental 
Coordinator 

5.  Mr.  Paul  Gagnon,  Westover  AFB,  Civil  Engineer 


6.  Major  Gary  Fishbum,  USAF  OEHL,  Program  Mcmager, 

Phase  II 

E.  Methodology 

The  methodology  utilized  in  the  Westover  AFB  records 
search  is  shown  graphically  on  Figure  3.  First,  a  review  of 
past  and  present  industrial  operations  is  conducted  at  the 
base.  Information  is  obtained  from  available  records  such 
as  shop  files  euid  real  property  files,  as  well  as  interviews 
with  past  and  present  base  employees  from  the  various  operating 
areas  of  the  base.  A  list  of  22  interviewees  from  Westover 
AFB,  with  areas  of  knowledge  and  years  at  the  installation, 
is  given  in  Appendix  C. 

The  next  step  in  the  activity  review  process  is  to 
determine  the  past  management  practices  regarding  the  use, 
storage,  treatment,  and  disposal  of  hazardous  materials  from 
all  the  industrial  operations  on  the  base.  Included  in  this 
part  of  the  activity  review  is  the  identification  of  all 
past  landfill  sites  and  burial  sites;  as  well  as  any  other 
possible  sources  of  conteunination  such  as  major  PCB  or 
solvent  spills,  or  fuel -saturated  areas  resulting  from  Icurge 
fuel  spills  or  leaks. 

A  general  ground  tour  of  identified  sites  is  then  made  by 
the  records  search  team  to  gather  site-specific  information 
including  evidence  of  environmental  stress  cuid  the  presence 
of  nearby  drainage  ditches  or  surface-water  bodies.  These 
water  bodies  are  inspected  for  euiy  evidence  of  contamination 
or  leachate  migration. 

A  decision  is  then  made,  based  on  all  of  the  above 
information,  whether  a  potential  exists  for  hazardous  material 
contamination  from  any  of  the  identified  sites.  If  not,  the 
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FIGURE  3.  Records  search  methodology. 


site  is  deleted  from  further  consideration.  If  minor  opera¬ 
tions  atnd  maintenance  deficiencies  are  noted  during  the 
investigations,  the  condition  is  reported  to  the  Base 
Environmental  Coordinator  for  remedial  action. 

For  those  sites  in  which  potential  contamination  is 
identified,  the  potential  for  migration  of  this  contamination 
across  installation  boundaries  is  evaluated  by  considering 
site-specific  soil  and  ground-water  conditions.  If  there  is 
potential  for  on-base  contaminant  migration  or  other  environ¬ 
mental  concerns,  the  site  is  referred  to  the  Base  Environmental 
Coordinator  for  further  action.  If  no  further  environmental 
concerns  are  identified,  the  site  is  deleted  from 
consideration.  If  the  potential  for  off-base  contaminant 
migration  is  considered  significant,  then  the  site  is  rated 
and  prioritized  using  the  site  rating  methodology  described 
in  i^pendix  J,  "Hazard  Assessment  Rating  Methodology." 

The  site  rating  indicates  the  relative  potential  for 
enviroiuaental  impact  at  each  site.  For  those  sites  showing 
a  significant  potential,  recommendations  are  made  to  quantify 
the  potential  contaminant  migration  problem  under  Phase  II 
of  the  Installation  Restoration  Program.  For  those  sites 
showing  a  low  potential,  no  Phase  II  work  would  be  recommended. 
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II.  INSTALLATION  DESCRIPTION 

A.  Location 


Westover  AFB  is  located  on  2,368  acres  of  land  adjacent 
to  the  City  of  Chicopee,  Massachusetts.  The  City  of  Chicopee 
is  located  in  northern  Hampden  County  in  the  Connecticut 
River  Valley.  The  towns  of  South  Hadley,  Granby,  Ludlow, 
and  West  Springfield,  and  the  cities  of  Springfield  euid 
Holyoke  are  located  near  the  base.  The  location  map  of 
Westover  AFB  is  shown  on  Figure  1.  Westover  AFB  supports 
one  off-base  installation,  the  Greuiby  Tremsmitter  Site. 

B.  Orgemization  and  Mission 

Construction  euid  activation  of  Westover  AFB  began  in 
April  1940.  During  the  1940 's,  Westover  served  as  a  training 
center  for  fighter  pilots,  anti-submarine  crews,  euid  B-17, 

B-24,  and  B-26  bomber  crews.  In  1946,  Westover  was  transferred 
to  the  Air  Transport  Command,  which  became  the  Military  Air 
Tremsport  Service  (NATS)  in  1948.  In  1955,  the  Strategic 
Air  Commwd  (SAC)  assumed  control  of  the  base  and  the  installa¬ 
tion  developed  rapidly  into  the  largest  SAC  facility  in  the 
eastern  United  States. 

As  of  April  1,  1974,  the  active  duty  role  of  Westover 
AFB  came  to  an  end  and  on  Hay  1,  1974,  the  base  officially 
became  the  operating  responsibility  of  the  United  States  Air 
Force  Reserve.  In  the  years  following  1974,  the  deactivation 
of  the  base  resulted  in  approximately  2,250  acres  of  the 
original  4,800  acres  being  declared  surplus  and  excessed. 
Excessed  property  was  released  to  the  Cities  of  Chicopee  and 
Ludlow,  and  its  development  is  the  responsibility  of  the 
Westover  Metropolitan  Development  Corporation.  Although 
some  of  the  facilities  active  during  SAC's  tenure  have  been 
demolished,  the  majority  of  the  facilities  on  base  remain  in 
existence  either  in  a  functional  or  "mothballed”  state. 
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The  current  host  vinit  at  Westover  AFB  is  the  439th 
Tactical  Airlift  Wing  (TAW).  The  mission  of  the  439th  TAW 
is  to  organize,  recruit,  euid  train  Air  Force  reservists 
while  maintaining  operationally  ready  aircraft,  crews,  and 
support  personnel.  The  aircraft  currently  assigned  to 
Westover  AFB  are  the  C-123  and  C-130.  There  are  16  of  the 
C-123  and  12  of  the  C-130  aircraft  currently  on  base.  The 
total  work  force  on  Westover  AFB  numbers  3,537  people, 
including  698  civilians  and  2,839  reserves,  of  whom  204  are 
air  reserve  technici^uls  and  2,635  are  wit  training  assembly 
reserves . 

Westover  AFB  is  operated  and  maintained  by  the  439th 
Combat  Support  Group  (CSG).  The  mission  of  the  439th  CSG  is 
extremely  diverse  and  includes:  direction,  maintencuice,  and 
supervision  of  airfield  activities,  including  base  operations; 
operation  of  on-base  trwsportation  services  and  equipment; 
operation  of  fire  fighting  and  security  services;  operation 
of  the  military  Consolidated  Base  Personnel  Office  and 
Central  Civilian  Personnel  Office;  euid  performwce  of  other 
support  functions. 

The  major  organizations  and  tenants  at  Westover  AFB  are 
listed  below: 

-  731st  and  337th  Tactical  Airlift  Squadrons  (Reserve) 

-  901st  and  905th  Consolidated  Aircraft  Maintenance 
Squadrons  (Reserve) 

-  58th  and  59th  Mobile  Aerial  Port  Squadrons  (Reserve) 

-  901st  and  905th  Mobile  Aerial  Port  Flights  (Reserve) 

-  74th  Aeromedical  Evacuation  Squadron  (Active  U.S. 
Army  Tenant) 

-  439th  Tactical  Hospital  (Reserve) 

-  901st  wd  905th  Mobility  Support  Flights  (Reserve) 

-  901st  and  905th  Communications  Flights  (Reserve) 

-  901st  Civil  Engineering  Squadron  euid  the  905th 
Civil  Engineering  Fleet  (Reserve) 
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-  901st  and  905th  Weapons  Systems  Security  Flights 
(Reserve) 

-  Detachment  5,  1st  Aerospace  Communications  Group 
(Active) 

-  Operating  Location  B,  Detachment  6,  26th  Weather 
Squadron,  3rd  Weather  Wing  (Active) 

-  1917th  Communications  Squadron  (Active) 

A  more  detailed  description  of  the  base  history  and  its 
mission  is  included  in  Appendix  D. 
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III.  ENVIRONMENTAL  SETTING 


A.  Meteorology 

Westover  AFB  is  located  in  the  North  Atlantic  Lowlauids 
Region  situated  between  the  Appalachian  Mountains  and  the 
Atlwtic  Ocean.  Although  the  region  is  partially  sheltered 
from  extremes  of  weather  that  occur  west  of  the  mountains, 
most  air  masses,  fronts,  cOid  storms  cross  these  movintains 
with  little  change  in  intensity.  Storm  systems  moving 
northeast  from  the  Gulf  of  Mexico  or  along  the  Atlantic 
coast  and  cold  fronts  and  storms  moving  over  the  mountains 
from  the  west  bring  most  of  the  precipitation  for  the  region. 

In  winter,  arctic  and  polar  air  masses  frequently  bring 
snowstorms  and  very  low  temperatures.  Storms  travelling 
along  the  Atlantic  coast  also  can  bring  heavy  snowfall 
(Baldwin,  1973). 

Meteorological  data  have  been  collected  from  the  Westover 
AFB  weather  station  since  1941  and  are  summarized  in  Table  1. 
The  average  annual  temperature  is  approximately  49**F.  The 
average  annual  relative  humidity  is  69  percent  (based  on 
observations  at  0400  and  1300  hours).  Rainfall  and  snowfall 
average  37  inches  and  49  inches  per  year,  respectively. 

Total  precipitation  (rainfall  plus  snowfall)  averages  42  inches 
per  year.  Lake  evaporation  is  about  30  inches  per  year  and 
is  an  approximation  of  the  evapotranspiration  rate  in  the 
area.  Actual  evapotranspiration  rates  over  land  areas  may 
be  greater  or  less  than  this  value  depending  on  vegetative 
cover  type. 

There  were  28  tornadoes  reported  during  the  period 
1955-1967  within  the  1-degree  square  in  which  Westover  is 
located  (Pautz,  1969).  A  total  of  27  windstorms  of  57  miles 
per  hour  (nqph)  and  greater  were  also  recorded  for  this 
1-degree  square  during  the  period  1955-1967  (Pautz,  1969). 
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TabI*  1 

METEOROLOGICAL  DATA  SUMMARY  FOR  WESTOVER  AFB  (1941-1967) 


IS  t  *  !2  a 


jM  *  * « 


s 

w 

m 

u 


«ll  « 

IB  8 

8 

•• 

O 

so 

8 

o> 

8 

O 

8 

S 

S 

8  ;; 

1 

ui2| 

1 

Month 

Jan. 

^  1 

Ik  2 

1 

t 

S 

1 

•• 

1 

i 

1 

Ann. 

Ymts 

of 

Rocofd 

s 

1 

III  -  2 


1 


e 

^  1 

1 

lyiaai 

Oaill 

Mm 

34 

36 

46 

58 

70 

78 

83 

81 

73 

64 

SO 

36 

69 

N  5 

s 

IL 

■  . 

A 

The  peak  wind  gust  reported  for  Westover  AFB  for  the  period 
1941-1967  was  79  n5>h.  For  a  typical  year  there  are  approxi¬ 
mately  1  to  2  days  during  which  hail  occurs  (Baldwin,  1973), 

8  to  12  days  during  which  freezing  rain  occurs  (Baldwin,  1973), 
and  24  days  during  which  thunderstorms  occur  (ETAC,  1970). 


During  the  period  1901-1930  four  hurricanes  crossed  the 
New  England  mainland  and  four  others  passed  nearby.  During 
1931-1960,  19  hiurricanes  crossed  New  England  and  19  others 
influenced  the  local  weather;  from  1961  through  1975,  there 
were  three  crossings  and  11  near  passages.  On  the  average, 
it  can  be  expected  that  a  hurricane  will  cross  the  New 
Engleuid  mainland  once  every  3  years  emd  will  pass  nearby  on 
an  average  of  once  per  year.  Tracks  of  major  20th  century 
hurricanes  which  were  within  approximately  50  miles  of 
Westover  AFB  are  'New  England*  (1938),  'Carol*  (1954),  emd 
’Donna’  (1960)  (Ludlum,  1976). 


B.  Geology 

Westover  Air  Force  Base  is  located  in  the  Connecticut 
River  Valley,  at  a  point  where  the  valley  is  approximately 
25  miles  wide.  The  valley  has  north-south  trending  bluffs; 
the  eastern  bluffs  are  approximately  660  feet  above  mean  sea 
level  (msl),  and  the  western  bluffs  are  approximately 
1,100  feet  above  msl.  Grotmd  surface  elevations  at  Westover 
AFB  range  from  approximately  200  to  250  feet  above  msl. 


The  eastern  portion  of  the  Coxmecticut  River  Valley  is 
luiderlain  by  crystalline  bedrock  (gneiss  and  schist). 

However,  bedrock  beneath  Westover  AFB  €uid  the  western  portion 
of  the  valley  consists  of  sandstone  and  shales  deposit'*'') 
during  the  Triassic  (approximately  200  million  years  ago). 

The  Triassic  bedrock  surface  occurs  at  an  approximate  elevation 
of  75  feet  above  msl  at  Westover  AFB,  which  is  approximately 
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125  to  175  feet  below  the  grotmd  surface.  A  typical  east-west 
trending  cross  section  through  the  Connecticut  River  Valley 
is  shown  on  Figure  4. 


Various  types  of  sediments  have  been  deposited  on  top 
of  the  Triassic  bedrock  surface,  filling  in  the  lower  portion 
of  the  valley,  as  illustrated  on  Figure  4. 

Immediately  overlying  the  bedrock  surface  is  a  thin, 

(less  than  10-foot  thick)  layer  of  till  deposited  during  the 
Pleistocene.  The  thickness  cmd  composition  of  the  till 
layer  Vcury  considerably.  Some  isolated  till  lenses  are  very 
permeable,  as  discussed  later. 

On  top  of  the  till  layer  cure  lake  bottom  deposits,  also 
deposited  during  the  Pleistocene,  when  the  Connecticut  River 
Valley  was  dammed  by  glacial  drift  near  Rocky  Hill, 

Connecticut.  This  dam  backed  up  a  huge  reservoir  known  as 
Lake  Hitchcock,  extending  as  far  north  as  Lyme,  New  Hampshire. 
Subsequently,  most  of  the  lake  bottom  was  filled  with  alter¬ 
nating  thin  layers  (varves)  of  silt  and  clay.  In  the  central 
portion  of  the  Connecticut  River  Valley  (the  middle  of  Lake 
Hitchcock),  these  lake  bottom  deposits  are  laterally  continuous 
and  are  ed>out  80  feet  thick.  Near  the  valley  perimeter,  the 
lake  bottom  deposits  taper  and  are  overlain  with  coarse-grained 
(Scuid  and  gravel)  alluvial  terraces  and  deltas.  Westover 
Air  Force  Base  is  located  on  one  such  delta. 

At  Westover  AFB,  a  well  drilled  at  Building  1900  encoiin- 
tered  the  following  sequence  of  soil  and  rock  formations: 


Depth _  _ Material  Type 


0-65 

feet 

Sand  and  Gravel 

65  -  145 

feet 

Lake  Bottom  Deposits  (varved  silt) 

145  -  155 

feet 

Till 

155  -  750+ 

feet 

Triassic  Shale 

FIGURE  4.  Typical  geologic  section  through  the  Connecticut  River  Valley. 


C.  Hydrology 

A  fairly  extensive  drainage  system  consisting  of  ditches, 
swales,  and  storm  sewers  conveys  stormwater  runoff  from  the 
base  into  three  different  brooks:  Cooley,  Stony,  and 
willimansett.  The  water  quality  designation  of  all  three 
brooks  is  Class  B.  Class  B  is  defined  as  inleuid  waters 
suiirable  for  bathing  and  other  primary  contact  recreation; 
suitable  for  agricultural  and  certain  industrial  process 
cooling  uses;  suitable  as  an  excellent  fish  cmd  wildlife 
habitat;  and  excellent  aesthetic  value.  These  brooks  even¬ 
tually  discharge  into  the  Connecticut  River.  The  approximate 
watershed  boiuidaries  and  directions  of  flow  are  shown  on 
Figure  5.  Oil/water  sepcurators  have  been  installed  at  the 
points  of  discharge  of  three  storm  sewers  that  discharge 
into  Cooley  Brook;  the  locations  of  the  oil/water  separators 
are  also  shown  on  Figure  5.  These  sewers  collect  runoff 
from  the  apron,  aircraft  maintenance,  taxi way,  and  runway 
areas.  Those  areas  of  the  runways  and  taxiways  which  are 
located  in  the  Stony  Brook  Watershed  drain  into  Stony  Brook 
and  not  into  Cooley  Brook. 

There  are  no  lakes  or  ponds  on  the  Air  Force  property; 
however,  there  are  some  low-lying  areas  that  collect  euid 
retain  water  temporarily  until  it  evaporates  or  percolates 
into  the  ground. 

Near  Westover  AFB,  within  the  city  limits  of  Chicopee, 
two  facilities  which  have  wells  used  as  potable  water  sources 
have  been  identified:  a  40-unit  apartment  building  complex 
located  approximately  300  feet  east  of  the  intersection  of 
Highway  33  and  Ludlow  Road,  and  the  antenna  farm  area  on 
Westovei  AFB.  All  other  potable  water  usage  in  the  City  of 
Chicopee  is  obtained  from  the  municipal  water  system  which 
is  supplied  by  a  surface-water  source. 
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The  town  of  South  Hadley  also  has  a  municipal  water 
supply  system  that  serves  all  but  a  few  homes.  South  Hadley 
supplements  their  surface-water  supply  with  ground  water 
obtained  from  a  110-foot  deep,  gravel-packed  well  approximately 
10  miles  northwest  of  Westover  AFB. 

Approximately  150  homes  located  along  New  Ludlow  Road 
in  the  town  of  Granby  are  also  served  by  South  Hadley's 
municipal  water  supply  system.  The  remainder  of  Granby's 
population,  approximately  5,000  people,  use  individual 
wells.  Most  of  these  wells  have  been  installed  in  the  till 
layer  or  xmder lying  the  Triassic  bedrock  formation.  There 
are  a  significant  number  of  older  homes  in  Granby  that  have 
shallow,  "well  point-"  type  wells  installed  in  the  near-surface 
sand  and  gravel  aquifer. 

Approximately  75  percent  of  Ludlow's  population  is 
served  by  the  City  of  Springfield's  surface-water  supplied 
municipal  water  supply  system.  The  remaining  population, 
approximately  4,500  people,  use  individual  wells.  Similar 
to  the  wells  in  Greuiby,  the  wells  in  Ludlow  include  both 
"bedrock"  wells  and  "well  point-"  type  wells  (see  Figure  6). 

Several  bedrock-type  wells  drilled  14  years  ago  at 
Building  1900  have  since  been  abandoned  and  capped.  Yields 
from  these  6-inch-diameter,  700-foot-deep  wells  were  on  the 
order  of  100  gallons  per  minute  (gpm).  Since  no  information 
is  available  on  the  integrity  of  the  well  casings,  the 
potential  that  these  abandoned  wells  may  act  as  a  pathway 
for  contaminant  migration  to  the  deeper  aquifer  does  exist. 

Well  yields  from  various  ground-water  aquifers  in  the 
area  are  estimated  as  follows: 

1.  Surficial  Sands  -  Where  this  layer  is  greater  than 
30  feet  thick,  wells  are  expected  to  yield  on  the 
order  of  25  to  50  gpm. 
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FIGURE  6.  Location  of  water  wells  at  Westover  AFB. 


2. 


Till  -  Well  yields  veury  greatly  from  one  location 
to  the  next.  A  maximum  yield  of  1,000  gpm  has 
been  reported.  At  other  locations,  where  the  till 
layer  is  an  isolated  deposit,  well  yields  are  low 
or  non-existent. 

3.  Triassic  Bedrock  -  Well  yields  vary  from  50  to 
300  gpm. 

The  principal  environmental  concern  is  that  leachate  from 
landfills  at  Westover  AFB  might  contcuninate  the  surficial 
sand  aquifer  and  move  to  adjacent  brooks  cuid  ponds  cuid 
contaminate  private  "well  point-"  type  wells  in  Granby  and 
South  Hadley.  The  till  euid  bedrock  aquifers  are  protected 
from  vertical  recharge  by  80  feet  of  impervious  silt  emd 
clay  (lake  bottom  deposits).  In  the  leuidfill  areas  identified 
later,  groiind  water  occurs  in  the  surficial  sand  aquifer  at 
depths  ranging  from  5  to  15  feet  deep.  The  direction  of 
ground-water  movement  in  this  aquifer  follows  the  surface-water 
drainage  patterns  as  indicated  on  Figure  5.  Therefore,  the 
principal  hydrologic  concern  is  leachate  movement  through 
the  Scuid  layer  to  adjacent  brooks  and  ponds. 

D.  Environmentally  Sensitive  Conditions 
1.  Vegetation 

A  number  of  vegetation  studies  have  attempted 
to  classify  the  potential  climeuc  vegetation  within  the 
region  of  Westover  AFB  (Braun,  1972;  Kuchler,  1975;  Barrett, 
1962).  Vegetation  studies  conducted  in  the  immediate  vicinity 
of  Westover  AFB  by  MMWEC  (1978)  found  the  following  pleuit 
communities:  old  fields,  shrublands,  mixed  hardwoods, 
conifer  plantations,  wet  meadows,  marshes,  and  bogs.  Of 
these  communities,  the  last  three  are  considered  wetland 
communities  and  come  imder  the  Massachusetts  Wetlands 
Protection  Act,  Chapter  131,  Section  40  as  amended  (1979). 
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This  act  requires  authorization  prior  to  the  dredging, 
filling,  or  alteration  of  wetlands  and  prohibits  such  activ¬ 
ities  where  the  wetland  is  significcuit  to  public  or  private 
water  supply,  to  the  groxmd-water  supply,  to  flood  control, 
to  storm  drainage  protection,  to  prevention  of  pollution,  to 
protection  of  land  containing  shellfish,  or  to  the  protection 
of  fisheries. 

The  NMWEC  (1978)  descriptions  of  wet  meadows, 
marshes,  and  bogs  in  the  vicinity  of  Westover  AFB  were  as 
follows : 

Wet  meadows  characteristically  have  ground  water 
at  or  near  the  surface  for  a  significeuit  part  of  the  growing 
season.  Cover  in  the  gro\md  stratum  is  generally  heavy  (80 
to  85  percent)  and  the  plants  are  low-growing,  seldom  more 
than  2  feet  tall.  Common  plants  include  water-purslane, 
blue- joint,  mermaid-weed,  and  various  species  of  sedges, 
rushes,  and  spikerush. 

Marshes  occur  adjacent  to  Stony  Brook  and  in 
scattered  depressions  from  construction  of  the  military 
facilities.  These  depressions  contain  steuiding  or  slowly 
moving  shallow  water  during  most  of  the  growing  season. 
Herbaceous  vegetation  is  generally  more  them  3  feet  tall. 

Common  plemts  in  the  ground  stratum  include  common  cattail, 
blue-joint,  burreed,  sweet-flag,  and  various  species  of 
sedges,  rushes,  emd  spikerush. 

Bog  communities  occur  in  low  eureas  of  stemding 
or  slowly  moving  water.  Although  most  of  the  bogs  in  the 
vicinity  are  relatively  undisturbed,  some  bogs  or  portions 
thereof  resulted  from  construction  of  the  military  facilities. 
Scattered  red  maples  in  the  canopy/subcwopy  stratum  provide 
up  to  5  percent  cover.  Memy  trees  are  dead  or  dying,  prob£d)ly 
from  excessive  soil  moisture  and  flooding.  The  shrub  cover 


is  quite  heavy  and  provides  50  to  60  percent  cover.  Some  of 
the  dominant  shrubs  include  highbush  crcuiberry,  swaiQ)  azalea, 
common  winterberry,  holly,  and  leather leaf.  Sphagnum  wd 
water-anun  provide  an  extensive  cover  in  the  ground  stratum. 

2.  Wildlife 

About  54  species  of  mammals  and  128  species 
of  birds  are  known  to  occur  in  the  vicinity  of  Westover  AFB 
(MHWEC,  1978).  Actively  hunted  game  species  include  white¬ 
tailed  deer,  eastern  cottontail,  gray  squirrel,  ring-necked 
pheasant,  Americcui  woodcock,  common  snipe,  cuid  mourning 
dove.  Based  on  a  review  of  species  distributions  given  by 
Conant  (1975),  approximately  41  species  of  reptiles  and 
amphibiems  occur  in  the  Westover  AFB  region. 

3.  Aquatic  Biota 

A  number  of  small  creeks  or  streams  pass 
through  or  adjacent  to  Westover  AFB,  including  Cooley  Brook, 
Stony  Brook,  and  Willimansett  Brook.  Although  all  three 
brooks  provide  valuable  habitat  for  aquatic  biota,  Cooley 
Brook  (which  parallels  the  southeastern  boxindary  of  Westover 
AFB)  is  prob£d>ly  the  most  important.  Its  environmental 
significance  is  enheuiced  by  the  fact  that  it  lies  within  a 
state  preserve  (Chicopee  Memorial  State  Park)  and  forms  the 
headwaters  of  recreationally  important  Chicopee  Reservoir. 

In  the  lower  section  of  Cooley  Brook,  below  the  Chicopee 
Reservoir,  the  Massachusetts  Division  of  Fisheries  and  Geune 
collected  14  fish  species,  including  brook  trout,  leurgemouth 
bass,  bluegill,  and  punipkinseed.  Fish  species  known  to 
occur  in  Stony  Brook  include  bemded  kill fish,  brown  bullhead, 
pximpkinseed,  bluegill,  black  crappie,  and  yellow  perch 
(HMWEC,  1978). 
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4. 


Endangered  Species 


No  mammals,  birds,  reptiles,  amphibians,  or 
fish  listed  as  endangered  or  threatened  by  the  U.S.  Fish  and 
Wildlife  Service  are  known  to  occur  on  or  immediately  adjacent 
to  Westover  AFB.  The  endangered  Indiana  bat  was  last  reported 
from  the  Chester,  Massachusetts,  area  in  1939  to  1940  (Cardoza, 
1977 ) .  Bald  eagles  routinely  pass  through  the  state  and 
also  summer  on  Quabbin  Reservoir  (roughly  25  miles  northeast 
of  Westover  AFB),  but  no  nesting  has  occurred  since  the 
early  1900 's  (Cardoza,  1977,  Forester,  1977).  The  endcuigered 
peregrine  falcon  also  no  longer  nests  in  the  state,  though 
efforts  are  being  made  to  restore  this  species  to  its  former 
range.  Three  young  birds  were  released  in  1977  in  the 
Connecticut  River  Valley  within  25  miles  of  Westover  AFB 
(Forester,  1977). 

No  plant  species  listed  by  the  U.S.  Fish  amd 
Wildlife  Service  are  known  to  occur  on  or  adjacent  to  Westover 
AFB.  There  is  a  possibility  that  the  wetland  plant  golden 
club  (Orontium  aguatictun)  occurs  in  some  of  the  bogs  directly 
north  of  Westover  AFB,  but  this  is  based  on  an  old  (1930) 
report  and  has  not  been  recently  verified  (Feingold,  1981). 
Golden  club  is  considered  rare  by  the  Massachusetts  National 
Heritage  Program. 

5.  Environmental  Stress 

Mo  evidence  of  biological  stress  related  to 
hazardous  wastes  or  materials  was  noted  during  site  visits 
to  Westover  AFB.  Vegetation  stresses  which  were  noted  were 
all  related  to  physical  disturbemce  (construction,  leuidfill, 
etc . ) ,  changes  in  surface-water  regimes  ( resulting  in  flooding 
stress  to  vegetation),  or  wildfire.  An  orange-colored 
flocculant  material  (perhaps  a  precipitate)  was  noted  on  the 
bottom  of  most  of  the  brooks  on  or  adjoining  Westover  AFB. 
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Such  precipitates  are  typical  where  soils  contain  significant 
amounts  of  iron  compounds.  No  adverse  effects  on  stream 
biota  were  observed. 

E.  Summary  of  Environmental  Conditions 

The  approximate  geologic  profile  consists  of 
65  feet  of  pervious  Seuid  and  gravel  underlain,  in  sequence, 
by  80  feet  of  varved  silt,  10  feet  of  glacial  till  and  600 
or  more  feet  of  sandstone  and  shale.  The  greatest  potential 
for  migration  of  contaminants  is  laterally  through  the 
surficial  seUid  and  gravel  aquifer. 

No  adverse  impacts  on  biota,  wetland  communities, 
aquatic  systems,  or  endangered  species  were  found  related  to 
past  disposal  practices  on  Westover  AFB. 
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IV.  FINDINGS 
A.  Activity  Review 

1 .  Industrial  Operations 

|i  - 

The  industrial  operations  at  Westover  AFB  are 
primarily  involved  in  the  routine  maintenance  of  assigned  S  : 

C-123  and  C-130  aircraft.  Appendix  E  contains  a  master  list  | 

||  of  the  industrial  operations. 

fj 

• ; 

I  A  review  of  base  records  and  interviews  with  past 

emd  present  base  employees  resulted  in  the  identification  of 
those  industrial  operations  where  the  majority  of  industrial 
chemicals  are  hcuidled  and  hazardous  wastes  are  generated. 

Table  2  summarizes  the  major  industrial  operations  and 
includes  the  estimated  quantities  of  wastes  generated  as 
well  as  the  past  and  present  disposal  practices  of  these 
wastes,  i.e.,  treatment,  storage,  and  disposal.  It  should 
be  noted  that  the  estimated  waste  quantities  are  current 
quantities  while  Westover  AFB  is  operating  as  an  AFRES  unit. 

Due  to  the  higher  degree  of  activity  during  the  period  that 
Westover  AFB  was  under  the  control  of  SAC  (1955-1974),  the  I 

waste  queuitities  were  larger  during  that  period.  Information  \ 

regarding  quantities  of  wastes  generated  at  Westover  AFB  j 

during  SAC  control  was  not  available.  A  description  of  the 
major  industrial  activities  follows: 

a.  Aircraft  Maintenance 

The  aircraft  maintenance  shop  is  located  in 
Facility  7072  and  has  been  at  this  location  since  1941. 

Industrial  activities  include  cleaning  operations  and  general 
aircraft  maintenance.  Wastes  generated  include  PD  680 
Type  II  (100  gal/mo),  hydraulic  oil  (24  gal/mo),  and  engine 
oil  (50  gal/mo).  PD  680  Type  II  is  a  petroleum  distillate 
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used  as  a  safety  cleaning  solvent.  The  PD  680  is  collected 
at  the  shop  in  SS-gallon  drums,  then  transported  to  the 
Industrial  Waste  Treatment  Plant  (IWTP)  for  treatment.  A 
description  of  the  IWTP  appears  in  Section  A-8,  Page  IV-17. 
The  waste  hydraulic  oil  and  engine  oil  is  collected  and 
trucked  to  one  of  the  two  4,000-gallon  POL  waste  storage 
tanks  located  at  Facility  1833.  Final  disposition  is  sale 
to  contractors.  Prior  to  1974,  the  final  disposition  of  POL 
wastes  was  primarily  fire  department  training  or  sale  to 
contractors . 


b .  Corrosion  Control 


The  corrosion  control  operation  is  located  in 
Facility  7051  and  has  been  in  operation  since  1956.  Prior 
to  1956,  corrosion  control  activities  took  place  at  the 
aircraft  maintenance  shop  in  Facility  7072.  Corrosion 
control  activities  include  sanding,  wiping,  priming, 
repainting,  and  stenciling  of  aircraft  and  some  aerospace 
ground  equipment.  Wastes  generated  include  alkaline  cleaning 
solution  (450  gal/mo),  PD  680  (200  gal/mo),  cold  tank  stripper 
( 50  gal/mo ) ,  polyurethane  paint  thinner  ( 2  gal/mo ) ,  MEK 
(4  gal/mo),  and  B&B  chemical  3100  (10  gal/mo).  B&B 
chemical  3100  (Federal  Specification  Nximber  685  000  181  7597) 
is  a  petroleum  solvent  used  as  a  cleaning  compound.  These 
wastes  are  washed  down  the  floor  drains  which  flow  to  the 
Industrial  Waste  Treatment  Plant  (IWTP)  located  in 
Facility  7052.  The  effluent  from  the  IWTP  flows  into  the 
sanitary  sewer,  which  discharges  into  the  City  of  Chicopee 
interceptor  for  treatment  at  the  municipal  treatment  plant. 
Prior  to  1970  the  sanitary  sewer  discharged  to  the  base 
sewage  treatment  plant  located  at  Facility  5331.  A  description 
of  the  IWTP  and  the  L  '.'.e  sewage  treatment  plant  appears  in 
Section  A-8,  Page  IV-17,  "Wastewater  Treatment." 
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c. 


Propulsion  Shop 

The  propulsion  shop  is  located  in  Facility  7071 
and  has  been  at  this  location  since  it  went  into  operation 
in  1941.  Wastes  generated  include  synthetic  turbine  oil 
(50  gal/mo),  hydraulic  oil  (100  gal/mo),  engine  oil 
(300  gal/mo),  and  slop  waste  consisting  of  PD  680,  gasoline, 
and  paint  remover  (50  gal/mo).  The  slop  waste  and  waste 
oils  are  collected  and  transported  to  the  POL  waste  storage 
area.  Final  disposition  is  sale  to  contractors.  Prior  to 
1974,  the  final  disposition  of  POL  Wcustes  was  primarily  fire 
department  training  or  sale  to  contractors. 

d.  Battery  Shop 

The  battery  shop,  located  in  Facility  7072, 
has  been  in  operation  since  1942.  Wastes  generated  from  the 
servicing  and  charging  of  aircraft  batteries  consists  primarily 
of  waste  acid  (50  gal/mo).  The  waste  acid  from  lead  batteries 
is  neutralized  with  caustic  soda  and  discharged  into  an 
outdoor  leaching  pit  located  outside  Facility  7072.  The 
used  battery  casings  are  sent  to  DPDO  for  salvage.  The 
nickle  cadmivun  batteries  are  not  serviced  and  are  turned 
in  to  DPDO  sealed. 

e.  Fuel  Systems 

The  fuel  systems  repair  shop  is  presently 
located  in  Facility  7051;  prior  to  1980,  it  was  located  in 
Facility  7067.  Waste  fuels  generated  are  AVGAS  (<5  gal/mo) 
and  JP  4  (<5  gal/mo).  The  wastes  are  collected  in  drums  and 
trucked  to  the  POL  waste  storage  tcuik  area.  Since  1974 
final  disposition  has  been  sale  to  contractors.  Prior  to 
1974  the  principal  meeuis  of  disposal  was  use  in  fire  training 
or  sale  to  contractors. 


f. 


Pneudraulics 


The  pneudraulics  shop  is  located  in 
Facility  7072  and  has  been  at  this  location  since  it  went 
into  operation  in  1941.  The  primary  purpose  of  this  shop  is 
to  service  euid  repair  all  aircraft  pneumatic  and  hydraulic 
equipment.  Wastes  generated  by  this  operation  are  hydraulic 
oil  (25  gal/mo),  preservative  oil  (5  gal/mo),  cUid  PD  680 
(10  gal/mo).  The  PD  680  is  collected,  stored  in  a  60-gallon 
holding  tank  at  the  shop  location,  and  trucked  twice  per 
year  to  the  IWTP  where  it  is  treated.  The  IWTP  effluent 
discharges  into  the  sanitary  sewer  system.  The  hydraulic 
euid  preservative  oils  cure  collected  and  trucked  to  the  POL 
waste  storage  tcmk  area  for  sale  to  contractors.  Prior  to 
1974  the  principal  means  of  disposal  was  use  in  fire  training 
or  sale  to  contractors. 

g.  Wheel  emd  Tire  Shop 

The  wheel  and  tire  shop  has  been  in  operation 
since  1941  in  Facility  7072.  The  only  waste  generated  is 
PD  680  (10  gal/mo).  As  with  the  waste  PD  680  from  the 
pneudraulics  shop,  the  waste  material  is  collected,  stored, 
and  trucked  to  the  IWTP  twice  per  year. 

h.  Aerospace  Ground  Equipment  (AGE) 

The  AGE  maintencuice  shop  is  presently  located 
in  Facility  7057;  prior  to  1977,  it  was  located  in 
Facility  7071.  The  only  waste  generated  is  waste  engine  oil 
(40  gal/mo).  Waste  engine  oil  is  collected  euid  brought  to 
the  POL  waste  storage  area  for  sale  to  contractors. 
Unserviceable  batteries  used  in  the  AGE  shop  are  sent  to  the 
battery  shop  for  treatment  and  disposal. 


i.  Nondestructive  Inspection 

The  nondestructive  ii^pection  (NDI )  lab  has 
been  in  operation  since  1960  euid  has  been  located  in 
Facility  2426  since  1972.  Prior  to  1972  the  NDI  lab  was 
located  in  Nosedock  10.  Nondestructive  testing  methods, 
including  X-ray,  magnaflux,  and  ultrasoxmd,  are  performed  in 
this  area.  Wastes  generated  are  glacial  acetic  acid  (1  gal/mo), 
kerosene  (4  gal/mo),  penetremt  (8  gal/mo),  and  emulsifier 
(8  gal/mo).  These  wastes  arc  stored  together  in  a  holding 
tank  at  the  lab  and  intermittently  trucked  to  IWTP  where  the 
combined  waste  is  treated.  The  treated  effluent  discharges 
into  the  sanitary  sewer  system.  Current  practice  (since 
1981)  is  to  turn  the  wastes  in  to  DPDO  for  contractor  removal. 

j .  Other 


There  are  numerous  other  aircraft  and  vehicle 
maintenance  operations  which  generate  small  amounts  of 
wastes  or  which  use  hazardous  materials  that  are  consumed  in 
the  process.  The  ceai>entry  shop  (Facility  5306)  uses  small 
quantities  of  hydrochloric  acid,  and  the  protective  coating 
shop  (Facility  5307)  uses  paint  and  NEK  with  no  waste 
generated.  The  electric  generator  shop  (Facility  5312)  and 
the  vehicle  maintenance  shop  (Facility  7073)  generate  small 
quantities  of  engine  oil  and  antifreeze.  The  engine  oil  is 
collected  euid  trucked  to  the  POL  waste  storage  tank  area  for 
sale  to  contractors,  and  the  antifreeze  is  washed  into  the 
scuiitary  sewer.  Prior  to  1981  the  cuitifreeze  was  washed 
into  the  storm  sewer.  The  refueling  maintenemce  shop 
(Facility  2425)  generates  small  quantities  of  JF-4,  AVGAS, 
engine  oil,  and  antifreeze.  The  JP-4,  AVGAS,  and  engine  oil 
are  collected  cuid  trucked  to  DPDO  for  sale  to  contractors, 
and  the  antifreeze  is  washed  into  the  ssmitary  sewer. 
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The  Air  Force  Special  Products  Production 
Facility  was  in  operation  at  Westover  AFB  from  1955  to  1976. 
This  operation  was  located  in  Facility  1900  cuid  the  industrial 
activities,  primarily  photo  processing,  which  took  place  in 
this  facility  were  classified.  Information  regarding  the 
types  and  quantities  of  hazardous  materials  used  at  this 
facility  was  not  made  available.  However,  it  was  reported 
in  the  Water  Pollution  Survey  of  Westover  AFB,  dated  June  1972, 
that  Facility  1900  did  discharge  chemicals  to  the  sanitary 
sewer  system.  From  1955  to  1970  wastes  discharged  into  the 
sanitary  sewer  were  treated  at  the  base  sewage  treatment 
plant.  From  1970  to  1976  the  wastes  were  discharged  into 
the  City  of  Chicopee  S2uiitary  sewer  system  to  be  treated  at 
the  municipal  treatment  plsuit.  A  description  of  sewage 
treatment  operations  appears  in  Section  A>8,  "Wastewater 
Treatment."  An  IWTP  located  in  Facility  1875  began  construc¬ 
tion  in  May  1972  for  the  purpose  of  h£uidling  the  Facility  1900 
waste  discharge.  It  was  reported  in  an  interview  that  this 
IWTP  was  never  put  into  operation.  Therefore,  with  the 
exception  of  a  reported  silver  recovery  operation,  the  waste 
received  no  pretreatment  before  discharge  to  the  sanitary 
sewer  system. 


The  entomology  shop  controls  all  pesticide 
usage  on  the  base.  Empty  containers  are  the  only  wastes 
generated  from  this  department.  A  more  detailed  discussion 
is  presented  in  Section  A-7,  Page  IV-16. 

2.  Siimmary  of  Industrial  Waste  Disposal  Practices 

The  quantities  of  waste  oils,  solvents,  and  paint 
thinners  that  are  generated  at  Westover  AFB  are  relatively 
small,  in  comparison  to  those  at  bases  having  significant 
aircraft  overhaul  «md  maintenance  missions.  Generally  the 
queuitity  of  wastes  produced  ranges  from  10  to  6,000  gallons 
per  year,  depending  upon  the  type  of  waste  (see  Table  2). 


Information  gathered  in  the  records  search  and  in  intexrviews 
with  past  and  present  base  employees  indicates  that  there 
are  no  chemical  landfills  existing  at  Westover  AFB. 

The  types  of  industrial  chemicals  used  euid  the 
quantities  of  wastes  generated  at  Westover  AFB  are  based  on 
recent  records  and  information  from  the  period  during  which 
the  base  has  operated  as  an  AFRES  unit  (1974  to  present). 
Information  regarding  the  types  of  industrial  chemicals  used 
and  the  quantities  of  wastes  generated  prior  to  1974  was  not 
available.  The  largest  qu2Uitities  of  wastes  were  generated 
during  the  period  in  which  SAC  controlled  the  base  (1955  to 
1974).  Based  on  information  obtained  from  another  SAC 
facility  with  industrial  operations  similar  to  those  at 
Westover,  typical  materials  used  include:  methcuiol,  acetone, 
1-1>1  trichloroethane,  TCE,  penetrants,  greases  and  degreasers, 
MEK,  toluene,  o-di chlorobenzene ,  emd  PD  680.  Some  typical 
1980  waste  quantities  at  the  SAC  facility  are  as  follows: 

TCE  (30  gal/mo),  MEK  (30  gal/mo),  toluene  (30  gal/mo),  and 
other  solvents,  including  PD  680  (150  gal/mo).  Since  Westover 
AFB  was  the  largest  SAC  facility  in  the  eastern  United 
States,  quantities  of  wastes  generated  during  the  period  of 
SAC  control  are  estimated  to  have  been  at  least  as  large  as 
those  mentioned  above  The  types  and  quantities  of  wastes 
mentioned  above  have  also  been  verified  by  eui  interviewee. 

The  majority  of  the  industrial  operations  at 
Westover  AFB  involving  hazardous  chemicals  and  wastes  have 
been  in  existence  since  1941  cuid  include  general  aircraft 
maintencuice,  pneudraulics  repair,  AGE  maintenance,  battery 
shop  activities,  propulsion  shop  activities,  euid  wheel  euid 
tire  maintenance.  After  SAC  assumed  control  of  the  base  in 
1955,  several  more  major  industrial  operations  were  activated, 
including  aircraft  corrosion  control,  avionics  mainteneuice , 
and  the  NDI  lab  activities.  After  control  of  Westover  AFB 
was  transferred  from  SAC  to  AFRES,  some  industrial  activities 


were  eliminated  wd  waste  quwtities  were  reduced.  The 
industrial  operations  generated  varying  quantities  of  waste 
oils,  solvents,  fuels,  and  cleaners.  Most  interviewees 
agreed  that  some  of  the  above  wastes  could  have  been  disposed 
of  at  the  landfill  sites  on-base,  but  that  this  was  generally 
an  exception  and  not  the  standard  means  of  disposal. 

Standard  procedures  for  past  and  present  industrial 
waste  disposal  practices  at  Westover  AFB  are  as  follows: 

o  1941  to  1974:  POL  wastes  including  small 
amounts  of  waste  solvents  were  collected 
periodically  from  the  shop  locations  auid  were 
then  used  in  fire  department  training  exercises. 
A  2,000-gallon  temk  was  located  at  the  fire 
training  area  for  si:orage  of  POL  wastes.  POL 
wastes  were  also  removed  f'y  a  contractor. 
Cleaning  compounds  and  those  solvents  not 
used  in  fire  training  were  discharged  to  the 

% 

storm  sewers  or  trucked  to  the  IWTP,  after 
its  construction  in  1956,  for  treatment. 

o  1974  to  September  1981:  POL  wastes,  consisting 
of  fuels  and  oils,  were  collected  period¬ 
ically  cuid  trucked  to  DPDO  to  one  of  the  two 
4,000-gallon  POL  waste  storage  tanks  at 
Facility  1833.  Approximately  6,000  gallons 
of  POL  waste  was  generated  between  October  31, 
1980  euid  November  1,  1981.  POL  wastes  were 
sold  to  contractors.  DPDO  did  not  accept 
waste  solvents  until  October  1981,  and  no 
removal  contract  existed  for  solvents. 

Solvents  and  cleaners  were  discharged  to 
storm  sewers  or  to  the  IWTP  for  treatment. 


o 


October  1981  to  Present:  The  changes  in 
procedures  during  this  period  are  as  follows: 
OPDO  now  accepts  waste  solvents  for  storage 
until  removal  by  contractors  for  proper 
disposal;  antifreeze  from  the  vehicle  mainten- 
cuice  shops  is  discharged  to  the  switary 
sewer;  cuid  the  Westover  Hazardous  Waste 
Management  Plan  was  put  into  effect 
November  1981. 


3 .  Fuels 


The  main  storage  areas  for  JP-4  and  AVGAS  are 
Facilities  7700  emd  7701.  A  complete  inventory  of  fuel 
storage  tcinks,  including  location,  capacity,  and  type  of 
fuel  stored,  is  included  in  Appendix  F. 

No  problems  with  leaky  tanks  or  major  spills  were 

fotmd,  nor  were  there  any  suspected  fuel-saturated  areas 

* 

near  the  storage  tanks.  The  only  reported  spill  of  any 
significance  occurred  near  Facility  7921  (airfield  oil/water 
separator)  when  the  8-inch  fuel  pipeline  was  ruptured  by 
construction  equipment.  The  spill  was  estimated  to  be 
several  hundred  gallons  in  volume .  The  incident  occurred  in 
1970  and  the  majority  of  the  spill  was  reportedly  recovered. 

As  previously  discussed,  the  majority  of  runoff 
from  the  taxiways,  runways,  and  aircraft  maintencuice  areas 
is  discharged  to  Cooley  Brook  via  one  of  three  oil/water 
separators.  Cooley  Brook  discharges  into  the  Chicopee 
Reservoir  approximately  0.5  mile  south  of  Westover  AFB. 

Due  to  the  close  proximity  to  the  Chicopee  Reservoir,  emy 
major  spills  which  occur  at  Westover  AFB  appear  rapidly  in 
the  reservoir,  which  is  used  for  public  recreation.  For 
these  reasons,  Westover  AFB  has  been  operating  under  em 
effective  spill  management  plan. 
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The  major  fuel  storage  etrea  prior  to  1979  was  the 
fuel  tcuik  farm,  which  includes  Facilities  7300,  7303,  7304, 
7309,  and  7310,  with  a  total  storage  capacity  of  approximately 
3,500,000  gallons.  This  IcUid  was  excessed  in  1979  euid  is  no 
longer  a  part  of  Westover  AFB.  Kaman  Aircraft  Corporation 
is  now  the  main  user  of  the  fuel  tcuik  feunn. 

Major  fuel  teuiks  are  deemed  every  3  to  5  years. 
There  has  been  no  reported  cleaning  since  1979.  Prior  to 
1979  the  sludge  from  fuel  tank  deeming  practices  (mostly 
water  with  small  quantities  of  rust,  sediment,  emd  fuel)  was 
allowed  to  weather  for  4  to  6  weeks  inside  the  berm  at  the 
fuel  tank  farm.  Small  quantities  (generally  less  them 
1,200  gallons  including  rinse  water)  of  the  weathered  sludge 
were  either  "raked"  into  the  ground  at  the  tank  farm  or  sent 
to  base  l^mdfills  for  disposal.  Since  some  of  the  fuel 
tanks  contained  leaded  fuel,  there  is  a  potential  that  base 
landfills  received  some  lead-bearing  sludge. 

4.  Abandoned  Tanks 


The  aqua  system  located  near  Facilities  2502  and 
2503  has  been  conqpletely  abandoned.  The  system  contains  16 
25,000-gallon  storage  tanks.  All  the  temks  in  the  undergrotmd 
system  are  in  the  process  of  being  "pickled"  emd  will  contain 
a  solution  of  caustic  soda  and  water.  Presently  the  tanks 
contain  only  water.  There  is  also  a  20,000-gallon  tmderground 
temk  at  Facility  1601  emd  three  11,000-gallon  tanks  located 
\mderground  near  Facility  2500  which  have  been  abemdoned  emd 
are  now  empty. 

5.  Fire  Department  Training  Activities 

Fire  depeurtment  training  activities  have  been 
common  since  activation  of  the  base.  Past  emd  present  fire 
department  training  activities  at  Westover  AFB  are  as  follows: 
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o 


1941  to  1964:  During  this  period,  two  old  fire 
department  training  areas  were  reportedly  used: 
one  located  in  the  "Christmas  Tree"  area  near 
Facility  7400  and  the  other  in  the  northern  part 
of  the  base  near  Facility  887  (see  Figure  7). 

Common  practice  on-base  was  to  collect  all  comingled 
waste  oils,  fuels,  and  solvents  from  the  industrial 
area  in  dnuns  and  then  tremsport  them  to  the  POL 
waste  storage  area.  The  POL  waste  was  then  used 
for  fire  department  training  exercises  or  sold  to 
contractors.  Information  regarding  the  frequency 
of  the  fire  department  training  exercises  was  not 
available . 

o  1964  to  1974:  The  fire  department  training  area 
was  relocated  in  1964  to  the  location  designated 
"Current  Fire  Training  Area"  on  Figure  7  in  the 
northwest  comer  of  the  base.  This  site  is  currently 
used  for  fire  department  training  exercises.  The 
same  procedures  were  followed,  POL  waste  being 
used  for  fire  department  training  exercises  or 
sold  to  contractors.  Information  regarding  the 
frequency  of  fire  department  training  exercises 
during  this  period  was  not  availcd}le. 

o  1974  to  Present:  POL  wastes  are  reportedly  no 

longer  used  for  fire  department  training  exercises. 
All  POL  wastes  are  removed  by  contractors.  It  was 
reported  that  only  non- contaminated  JP-4  fuel  is 
used  for  fire  department  training.  The  frequency 
of  exercises  during  this  period  is  12  times  per 
year.  Approximately  125  gallons  of  fuel  is  used 
per  exercise. 

In  the  fire  department  training  exercises,  the 
JP-4  fuel,  or  in  the  past  the  POL  waste,  is  poured  onto  a 
simulated  aircraft  located  in  a  bermed  area  and  set  on  fire. 
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Most  of  the  fuel  is  constuned  in  the  fire.  Quantities  of 
fuel  which  percolate  into  the  soil  during  these  exercises 
are  judged  to  be  small. 


6.  Polychlorinated  Biphenyls  (PCBs) 

Polychlorinated  biphenyls  (PCBs)  are  among  the 
most  chemically  euid  thermally  stable  organic  compounds  known 
to  man.  Until  the  mid-1960's,  PCBs  were  considered  nontoxic; 
however,  further  testing  demonstrated  that  PCBs  were  high-risk 
chronic  toxicants.  PCBs  accumulate  in  animal  fatty  organs 
and  tissues,  especially  in  fish  and  poultry.  Ingestion  of 
contaminated  animal  tissues  or  direct  contact  with  PCBs  can 
cause  human  liver  and  kidney  damage.  Because  of  their 
stability,  PCBs,  once  introduced  into  the  environment, 
persist  for  long  periods  of  time  and  are  not  readily 
biodegradable . 

Possible  sources  of  PCBs  at  Westover  AFB  are 
electrical  transformers  and  capacitors.  A  program  is  in 
progress  to  test  for  PCB  content  transformers  which  have 
been  removed  from  service.  Out-of -service  transformers  have 
been  stored  at  DPDO  storage  facilities  on  pallets  within  an 
earth  berm.  Sixteen  known  FCB-contaminated  trems formers 
were  removed  from  Westover  AFB  by  a  contractor  for  disposal 
in  December  1981.  Twenty- five  suspected  PCB-contaminated 
transfozmers  have  been  stored  at  Facility  1301.  Based  on 
recent  tests,  20  tremsformers  have  a  PCB  concentration  of 
less  than  50  parts  per  million  (ppm),  three  contain  between 
50  euid  500  ppm,  and  one  contains  greater  than  500  ppm. 

These  transformers  are  awaiting  removal  by  a  contractor. 

There  is  no  record  of  cuiy  major  PCB  spills  from 
leaking  trcuis formers,  past  disposal  of  PCB-containing  trans¬ 
formers  2Uid  capacitors,  or  disposed  of  oil  from  PCB-containing 
transformers  to  base  lemdfills;  therefore,  PCB  contcunination 
was  not  found  to  be  a  problem  at  Westover  AFB. 


7. 


Pesticides 


Pesticides  and  herbicides  are  commonly  used  at 
Westover  AFB  for  weed  and  pest  control.  The  entomology  shop 
controls  the  use  and  hcmdling  of  all  the  pesticides  euid 
herbicides  used  to  control  mosquitos,  flies,  roaches,  rats, 
cmts,  cuid  subterranean  termites. 

The  major  pesticides  used  in  the  past  on-base  are: 
Malathion,  Diazinon,  Sevin,  Dursban,  Chlordcuie,  Pyrethrum, 
Kepone,  Pentachlorophenol ,  calcium  cyanide,  Pival,  Ficam  W, 
D-Tox  4  E,  Eaton's  A-C  Formula  50,  Penta-WR,  and  Japonex. 
Proper  preparation  and  application  procedures  are  followed. 
Empty  containers  are  triple  rinsed,  and  punched  with  holes 
prior  to  disposal.  The  rinse  water  is  collected  euid  saved 
for  dilution  water.  Currently  the  empty  containers  are  put 
in  the  duiiq>ster  and  a  contractor  is  responsible  for  disposal. 
Prior  to  1974,  the  empty  containers  were  landfilled  on-base. 
Since  1974  the  use  of  Kepone  and  calciiun  cyanide  has  been 
discontinued.  The  only  herbicide  reported  to  be  used  is 
glyphosate  (Round  Up). 

There  were  no  reports  of  banned  or  restricted 
herbicides  or  pesticides  currently  used  on-base.  It  was 
reported  that  DDT  was  used  prior  to  the  mid-1960's.  There 
was  no  indication  of  inadequate  disposal  of  residual 
pesticides.  However,  one  interviewee  reported  that  several 
small  containers  (estimated  to  total  less  than  20  pounds)  of 
a  cyeuiide  compound  were  buried  in  the  vicinity  of  the  base 
sewage  treatment  plant.  Appendix  H  lists  the  type  and 
frequency  of  the  more  commonly  used  pesticides. 

The  qucuitities  of  waste  pesticides  resulting  from 
rinsing  of  empty  containers  and  application  equipment  from 
past  operations  are  judged  to  be  small.  The  records  search 
did  not  indicate  ^uly  apparent  contamination  problems  from 
past  pesticide  usage. 
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8 .  Wastewater  Treatment 


The  sewage  treatment  plant  at  Westover  AFB  is  a 
primary  treatment  facility  built  in  1941  and  operated  until 
September  1970.  The  plant  consisted  of  two  Imhoff  tanks  and 
seven  sludge  drying  beds.  The  majority  of  the  flow  consists 
of  domestic  sewage,  with  the  contribution  of  industrial 
wastewater  estimated  to  be  less  them  5  percent  of  the  total 
flow.  A  large  portion  of  the  industrial  wastewater  received 
pretreatment  after  the  IWTP  was  built  in  1956. 

The  effluent  from  the  base  sewage  treatment  plant 
was  discharged  into  the  Chicopee  River.  The  sludge  drying 
beds  were  underlain  by  a  leachate  collection  system,  and  the 
leachate  was  returned  to  the  Imhoff  tanks.  The  dewatered 
sludge  from  the  sludge  drying  beds  was  buried  at  a  nearby 
site  designated  as  the  Sewage  Treatment  Plcmt  Area  (Figure  7). 
It  was  reported  that  some  dewatered  sludge  was  taken  to  a 
golf  course  in  Connecticut  for  disposal.  The  quantity  of 
residual  chemicals  present  in  the  sludge  is  unknown. 

In  1970,  the  base  contracted  with  the  City  of 
Chicopee  for  treatment  service  and  then  closed  the  base 
primary  treatment  plant.  The  contract  calls  for  a  maximum 
flow  of  1,120,000  gallons  daily.  The  base  domestic  and 
industrial  wastewater  is  discharged  into  the  City  of  Chicopee 
interceptor  for  treatment  at  the  municipal  treatment  plant. 
Industrial  wastes  receive  pretreatment  at  the  industrial 
waste  treatment  plant  (IvrrP).  The  City  of  Chicopee  Municipal 
Treatment  Plant  discharges  to  the  Connecticut  River. 

The  IWTP,  located  at  Facility  7052,  was  built  in 
1956  emd  is  currently  in  operation.  The  IWTP  receives  the 
discharge  directly  from  Mosedock  areas  32  and  34 
(Facilities  7051  and  7053).  Other  industrial  operations 
collect  their  wastes  in  driuns  and  holding  tanks  and  intermit¬ 
tently  truck  them  to  the  IWTP.  The  IWTP  has  a  design  capacity 
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of  30,000  gallons  per  day  (gpd).  The  industrial  wastewater 
is  treated  by  separation  of  grit  and  heavy  particles  by 
settlement,  separation  of  oils  by  floating  and  skimming,  and 
separation  of  emulsified  oils  by  chemical  treatment,  flotation, 
and  skimming.  The  effluent  is  discharged  into  the  sanitary 
sewer  system.  The  floated  oils  are  skimmed  off  and  stored 
in  a  6,000-gallon  undergroxmd  POL  waste  storage  tank  under 
the  building.  It  was  reported  that  the  6,000-gallon  storage 
tank  has  never  been  emptied  in  its  26  years  of  operation. 
Approximately  400  poimds  of  grit,  mostly  wet  sand  and  metal 
wire,  are  removed  every  year  and  placed  in  a  dimpster  for 
disposal  by  contractor. 

9.  Other  Activities 

The  review  of  the  records  and  information  obtained 
in  the  interviews  produced  no  evidence  of  past  or  present 
storage,  or  handling  of,  biological  or  chemical  warfare 
agents  at  Westover  AFB. 

Low-level  radioactive  electron  tubes  were  buried 
at  the  site  designated  Radioactive  Waste  Site  (refer  to 
Figure  6)  in  the  early  1950 's  in  a  6-foot  by  6-foot  concrete 
vault.  The  concrete  vault  was  sealed  with  a  concrete  cover 
and  buried  6  feet  deep.  The  ground  surface  at  the  site  was 
tested  with  a  radiation  monitoring  instrument  approximately 
5  years  ago  and  no  evidence  of  surface  contamination  was 
found.  The  site  was  originally  fenced,  but  the  fence  has 
since  been  removed. 

No  explosive  ordnance  disposal  activities  are  currently 
conducted  at  Westover  AFB.  There  was  eui  explosive  ordanance 
demolition  facility  in  operation  during  the  period  of  SAC 
control  (1955-1974). 


The  hospital  (Facility  5700)  was  built  in  1956  and 
is  no  longer  in  operation.  The  hospital  property  was  excessed 
after  SAC  left  Westover  in  1974.  The  only  medical  facility 
remaining  is  the  439th  Tactical  Hospital  (Facility  5600). 

The  Stony  Brook  Air  Force  Station  was  established 
in  1954  to  provide  logistical  support  for  Westover  AFB. 

Stony  Brook  was  located  on  746  acres  of  land  in  the  northeast 
comer  of  Westover  AFB.  In  1957,  it  became  an  independent 
military  facility.  The  installation  was  transformed  into  a 
nuclear  weapons  arsenal,  and  mvmitions  storage  igloos  euid 
related  operational  support  stmctures  were  constructed, 
stony  Brook  was  deactivated  in  1971,  and  the  property  was 
declared  excess  by  AFRES  in  1974.  This  area  has  since  been 
developed  into  the  Stony  Brook  Energy  Center,  the  main  user 
of  the  area  being  the  Massachusetts  Municipal  Wholesale 
Electric  Company  (MMWEC). 

10.  Available  Water  Quality  Data 

The  Environmental  Health  Service  at  Westover  AFB 
is  responsible  for  gathering  all  water  quality  data.  Westover 
AFB  obtains  its  potable  water  from  the  City  of  Chicopee. 

The  contract  with  the  City  of  Chicopee  was  established  in 
1962  and  calls  for  a  daily  maximum  demand  of  600,000  gallons. 
Prior  to  1962,  the  potable  water  was  supplied  by  the  Cities 
of  Chicopee  and  Springfield  in  con j motion.  The  potable 
water  supply  from  the  City  of  Chicopee  is  treated  at  the 
base  water  treatment  plant  (Facility  606)  before  distribution 
throughout  the  base.  Treatment  consists  of  fluoridation  and 
chlorination.  The  potable  water  supply  is  analyzed  period¬ 
ically  for  conventional  water  quality  parcuneters. 

There  are  two  potable  water  wells  at  Westover  AFB 
serving  remote  areas  which  do  not  receive  water  supplied  by 
the  City  of  Chicopee.  One  well  is  located  on  the  northern 
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part  of  the  base  at  the  antenna  farm  (Facility  8700,  refer  to 
Figure  6 ) .  The  other  is  located  at  the  Greuiby  Treuismitter 
Site,  an  off-base  facility  located  approximately  6  miles 
from  base  ( refer  to  Figure  1 ) .  These  two  potable  water 
wells  are  tested  for  bacterial  contamination  only.  No  other 
analyses  are  routinely  conducted. 

Niamerous  other  wells  are  located  on  base  as  shown 
on  Figure  6,  but  are  not  used  as  a  potcd>le  water  supply. 

There  are  five  test  wells  located  close  to  Facility  1900. 

These  wells  were  drilled  in  the  late  1960 's  when  the  possi¬ 
bility  of  using  the  grovind  water  as  an  industrial  process 
water  supply  was  being  explored.  The  ground  water  was  found 
unsuitable  because  it  was  too  soft  for  the  intended  industrial 
use.  These  five  wells  were  threaded  emd  capped  within 
1  year  of  their  construction,  since  no  information  is 
available  on  the  integrity  of  the  well  casings,  the  potential 
that  these  abandoned  wells  may  act  as  a  pathway  for  contaminant 
migration  to  the  deeper  aquifer  does  exist.  There  are  two 
abandoned  wells  in  the  northern  part  of  the  base  and  one 
operating  non-potable  water  well  located  at  the  weather 
station  at  Facility  7905. 

The  storm  drainage  system  for  Westover  AFB  consists 
of  a  storm  sewer  system,  culverts,  and  ditches.  The  northeast 
section  of  the  base  discharges  stormwater  into  Stony  Brook, 
the  southern  section  discharges  into  Cooley  Brook,  and  the 
western  section  discharges  into  Willimcuisett  Brook.  The 
majority  of  industrial  operations,  flightline  heuigars,  and 
the  mnway  are  located  in  the  southern  section  of  the  base. 

The  storm  drainage  from  these  areas  discharges  into  Cooley 
Brook,  which  flows  into  the  Chicopee  Reservoir.  In  1971, 
three  oil/water  separators  were  constructed  to  pretreat  the 
storm  drainage  prior  to  its  discharge  (see  Figure  5).  The 
separators  have  authorization  to  discharge  to  Cooley  Brook 
under  an  NFDES  permit. 
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stormwater  drainage  samples  are  taken  from  the 
three  airfield  oil/water  separators  and  are  analyzed  quarterly 
for  COD,  oils  and  grease,  and  settleable  solids.  Test 
results  are  satisfactory  euid  are  in  compliance  with  discharge 
limitations  as  specified  under  the  NPDES  permit.  An  inventory 
of  all  oil/water  separation  pretreatment  facilities  appears 
in  Appendix  I. 

B.  Disposal  Site  Identification  amd  Evaluation 

1.  Disposal  Site  Identification 

Interviews  with  22  past  and  present  base  personnel 
(Appendix  C)  resulted  in  the  identification  of  15  disposal 
sites  at  Westover  AFB.  The  approximate  locations  of  these 
sites  are  shown  on  Figure  7.  A  summary  of  the  approximate 
dates  that  each  site  was  in  operation  is  given  on  Figure  8. 

The  following  are  brief  descriptions  of  the  identified 
sites,  in  order  of  overall  rating  scores: 

o  Site  No.  1,  Sanitary  Leuidfill  B,  is  the  largest 

sanitary  landfill  site  on-base.  This  site  was  in 
operation  from  approximately  1960  until  1974. 

After  1974,  a  contract  was  established  with  a 
contractor  for  the  disposal  of  base  refuse.  The 
landfill  was  initially  operated  as  a  burn  and  bury 
operation.  The  refuse  was  placed  in  excavated 
trenches,  burned,  and  then  covered  with  fill  on  a 
daily  basis.  The  burning  operation  was  discontinued 
around  1965  or  1966,  after  which  the  operation 
consisted  of  spreading,  compacting,  and  covering. 

This  site  was  used  for  the  disposal  of  domestic 
refuse  euid  general  base  refuse  and  also  received 
ashes  from  the  coal-fired  heating  plant.  One 
interviewee  reported  that  large  quantities  of  tar 
and  asphalt,  estimated  to  be  greater  than  50,000  ft^. 


FIGURE  8.  Historical  summary  of  disposal  activities  at  Westover  AFB. 


which  were  removed  from  the  runway  during  a  res\ir- 
facing  operation  in  the  early  1960 's  were  disposed 
of  at  the  site.  It  was  also  reported  during  the 
interview  process  that  empty  Ccuis  and  empty  55-gallon 
drums  from  industrial  operations  were  buried  in 
the  landfill.  Prior  to  disposal  the  containers 
may  have  contained  (unconfirmed)  paint,  paint 
thinner s  and  strippers,  MEK,  TCE,  o-dichlorobenzene, 
and  miscellaneous  aircraft  cleaning  compounds. 

There  is  a  potential  that  some  of  the  drums  contained 
residual  liquid.  One  interviewee  reported  that 
sludge  generated  from  the  cleaning  of  fuel  taxiks 
was  weathered  at  the  tank  farm,  then  sometimes 
landfilled  on-base.  Since  some  of  the  fuel  tanks 
contained  leaded  fuel,  there  is  a  potential  that 
this  site  received  some  lead-bearing  sludge  during 
its  14-year  operation.  Fuel  filters  which  are 
changed  intermittently  during  maintenance  were 
also  landfilled.  The  potential  that  this  site 
received  filters  from  leaded  fuel  tanks  exists. 
Although  Sanitary  Lcuidfill  B  has  been  designated 
as  a  closed  sanitary  landfill  since  1974,  there  is 
evidence  of  recent  activity  in  1981.  Some  areas 
of  the  landfill  show  evidence  of  recent  unauthorized 
dumping  with  inadequate  cover  in  some  areas. 

Standing  water  in  eui  area  adjacent  to  the  south 
boundary  of  the  landfill  contained  em  oremge/brown 
sediment  euid  some  floating  oils.  As  discussed 
earlier  in  Section  III-D-5,  Page  I I 1-13,  the  oreuige/ 
brown  sediment  is  typical  of  iron  or  iron  bacteria 
deposits.  Since  Site  No.  1  is  known  to  contain 
mediiim  quantities  of  hazardous  wastes,  it  was 
rated  using  the  Air  Force  site  rating  methodology. 

Site  No.  2,  Sanitary  Landfill  A,  was  operated  from 
approximately  1958  until  1960,  as  a  bum  and  bury 
operation.  This  site  received  primarily  domestic 


refuse,  general  base  refuse,  and  ashes  from  the 
coal-fired  heating  plemt.  Interviewees  reported 
that  Sanitary  Landfill  A  received  empty  containers 
and  drums.  The  short  period  this  site  was  in  use 
was  partially  due  to  the  depth  of  the  ground-water 
table  in  the  close  vicinity  of  the  landfill,  which 
was  reported  to  be  5  to  10  feet  below  the  surface. 

The  trenches  excavated  for  refuse  disposal  were 
often  excavated  below  the  level  of  the  ground-water 
table.  Therefore,  the  refuse  was  sometimes  dunked 
into  standing  water.  Of  the  15  sites.  Sanitary 
Landfill  A  is  the  closest  to  surface  water;  the 
landfill  is  within  400  feet  from  Stony  Brook, 
since  Site  No.  2  is  suspected  of  containing  small 
quantities  of  hazardous  wastes,  it  was  rated  using 
the  Air  Force  site  rating  methodology. 

Fire  department  training  activities  have  been 
common  practice  since  activation  of  the  base.  As  discussed 
previously  in  Section  A-5,  Page  IV-12,  "Fire  Department 
Training  Activities , "  three  fire  training  areas  were  deter¬ 
mined  from  the  records  seeurch.  During  the  period  from  1941 
until  1964,  two  old  fire  training  areas  were  used.  The 
oldest  of  the  two  is  located  near  Facility  887  cuid  is  referred 
to  as  the  North  Fire  Training  Area.  The  other  site,  "Christmas 
Tree"  Fire  Training  Area,  is  located  near  Facility  7400 
(refer  to  Figure  6).  Information  regarding  the  frequency  of 
the  fire  training  exercises  during  this  period  was  not 
availed>le.  Since  1964  the  fire  training  exercises  have  been 
conducted  at  the  Current  Fire  Training  Area  (refer  to 
Figure  6).  Common  practice  until  1974  was  to  collect  all 
POL  wastes  from  the  industrial  operations  euid  trsmsport  them 
to  the  POL  waste  storage  area.  The  POL  waste  was  then  used 
for  fire  training  exercises  or  sold  to  contractors.  The  POL 
waste  was  poured  onto  a  simulated  aircraft  located  in  a 
bermed  area  £uid  set  on  fire.  Most  of  the  POL  waste  was 
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consumed  in  the  fire.  The  quantities  of  POL  waste  which  may 
have  percolated  into  the  ground  are  judged  to  be  small. 

Since  1974,  JP-4  fuel  has  been  used  for  fire  training 
exercises . 

o  Site  No.  3,  "Christmas  Tree"  Fire  Department 

Training  Area,  was  the  site  used  for  fire  training 
exercises  from  activation  of  the  base  through 
1964.  POL  wastes  euid  waste  solvents  were  used  for 
fire  training  exercises.  Information  regarding 
the  frequency  of  the  exercises  was  not  available. 
Since  known  small  quantities  of  hazardous  wastes 
were  used  at  this  site,  it  was  rated  using  the  Air 
Force  site  rating  methodology. 

o  Site  No.  4,  Radioactive  Waste  Site,  was  used  as  a 
disposal  site  for  low-level  radioactive  electron 
tubes,  which  were  reported  to  have  been  disposed 
of  only  once,  around  1952  or  1953.  Interviewees 
reported  that  the  electron  tubes  were  placed  in  a 
6-foot  by  6-foot  concrete  vault  which  was  then 
buried  6  feet  underground.  A  radiological  survey 
conducted  at  the  site  showed  no  measurable  radiation 
at  the  surface.  A  fence  built  around  the  site  to 
show  its  exact  location  has  since  been  removed. 

Since  this  site  contains  small  quantities  of 
hazardous  wastes,  it  was  rated  using  the  Air  Force 
site  rating  methodology. 

o  Site  No.  5,  North  Fire  Department  Training  Area, 
was  the  site  reported  by  one  interviewee  to  be 
used  intermittently  for  fire  training  exercises 
prior  to  1964.  POL  wastes  euid  waste  solvents  were 
used  for  fire  training  exercises.  Information 
regarding  the  frequency  of  the  exercises  was  not 
available.  Since  suspected  small  quemtities  of 
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hazardous  wastes  were  used  at  this  site,  it  was 
rated  using  the  Air  Force  site  rating  methodology 

o  Site  No.  6,  Sewage  Treatment  Plant  Area,  is  located 
at  the  old  sewage  treatment  plant.  Facility  5331. 

The  sewage  treatment  plcuit  was  in  operation  from 
1941  until  1970  and  consisted  of  two  Imhoff  temks 
emd  seven  sludge  drying  beds.  The  sludge  drying 
beds  had  a  leachate  collection  system  and  the 
leachate  was  returned  to  the  Imhoff  teuiJcs.  The 
dewatered  sludge  from  the  drying  beds  was  buried 
intermittently  in  the  Sewage  Treatment  Plant  Area 
throughout  its  period  of  operation.  It  was  reported 
that  some  of  the  dewatered  sludge  was  trucked  to  a 
golf  course  in  Connecticut  for  disposal.  The 
sewage  treatment  plant  treated  primarily  domestic 
sewage,  with  the  contribution  of  industrial  waste - 
water  estimated  to  be  less  than  5  percent  of  the 
total  flow.  It  should  be  pointed  out  that  the  Air 
Force  Special  Products  Production  Facility 
(Facility  1900)  discharged  industrial  wastewater 
without  pretreatment  to  the  plant  from  1955  to 
1970.  The  volume  and  characteristics  of  this 
industrial  wastewater  are  unknown.  The  sludge  was 
not  tested  for  toxicity,  and  the  gueuitity  of 
residual  chemicals  present  in  the  sludge  is  unknown. 
An  interviewee  reported  that  several  small  containers 
(estimated  to  be  less  than  20  pounds)  of  a  cyanide 
compound  were  buried  at  the  sewage  treatment  plant 
in  the  late  1940 's.  The  cyeuiide  was  reportedly 
used  as  a  pesticide  in  a  fumigation  operation. 

One  of  the  Imhoff  temks  at  the  plant  has  been 
turned  into  a  disposal  area  for  asbestos.  Before 
any  old  barracks  or  buildings  were  demolished, 
after  the  departure  of  SAC  from  Westover  AFB,  any 
asbestos  material  present  in  the  building  was 
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removed  for  separate  disposal.  The  asbestos 
material  was  placed  in  plastic  bags,  put  into  the 
old  Imhoff  tank,  and  then  covered  with  dirt  fill. 
Approximately  30  cubic  yards  of  asbestos  is  stored 
at  the  site.  Since  this  site  is  known  to  contain 
small  quantities  of  hazardous  waste,  it  was  rated 
using  the  Air  Force  site  rating  methodology. 

Site  No.  7,  Facility  1900  Leaching  Pit,  is  located 
adjacent  to  Facility  1900.  The  Air  Force  Special 
Products  Production  Facility  was  located  at 
Facility  1900  and  operated  from  1955  to  1976.  An 
interviewee  reported  that  a  leach  field  existed  at 
this  site  for  the  disposal  of  waste  acids.  Since 
information  regarding  the  industrial  activities 
which  took  place  in  this  facility  was  classified, 
the  quantities  of  waste  acids  leached  into  the 
ground  are  unknown.  The  specific  industrial 
activity  which  generated  the  waste  acids,  whether 
the  waste  acids  were  contaminated  with  any  metals, 
and  whether  the  waste  acids  were  neutralized 
before  discharge,  are  also  unknown.  Since  this 
site  is  suspected  of  containing  small  quantities 
of  hazardous  waste,  it  was  rated  using  the  Air 
Force  site  rating  methodology. 

Site  No.  8,  Current  Fire  Department  Training  Area, 
has  been  the  site  used  for  fire  training  exercises 
since  1964.  From  1964  to  1974,  POL  wastes  emd 
waste  solvents  were  used  for  fire  training  exercises. 
Since  1974,  POL  wastes  have  not  been  used  at  the 
fire  training  area.  Instead,  non-contaminated 
JP-4  is  used  for  the  exercises.  The  frequency  of 
training  exercises  since  1974  has  been  12  times 
per  year.  Approximately  125  gallons  of  fuel  is 
used  per  exercise.  Since  known  small  quantities 


of  hazardous  wastes  are  used  at  this  site,  it  was 
rated  using  the  Air  Force  site  rating  methodology. 

o  Site  No.  9,  Incinerator  Area  Leuidfill  A,  was  in 

operation  from  1946  until  1948  and  was  reported  to 
be  the  first  Iwdfill  on-base.  Incinerator  Area 
Landfill  A  was  operated  as  a  bum  emd  bury  operation. 
During  the  period  from  1941  to  approximately  1958, 
the  primary  means  of  municipal  refuse  disposal  was 
incineration.  This  site  reportedly  received 
mostly  incinerator  ash  and  residue  and  ash  from 
the  coal- fired  heating  plant.  Since  no  known  or 
suspected  industrial  or  hazardous  wastes  were 
disposed  of  at  this  site,  this  site  was  not  rated. 

o  Site  Mo.  10,  Incinerator  Area  Landfill  B,  was  in 
operation  from  approximately  1946  until  1955  as  a 
bum  and  bury  operation,  receiving  mostly  incinerator 
ash  and  residue  and  ash  from  the  coal-fired  heating 
plcuit.  This  site  was  reported  to  have  been  used 
as  a  ten^orary  storage  area  for  POL  wastes  before 
they  were  treuisported  to  the  fire  training  area. 

Since  no  known  or  suspected  industrial  or  heizardous 
wastes  were  disposed  of  at  this  site,  this  site 
was  not  rated. 

o  Site  Mo.  11,  The  Battery  Shop  Leaching  Pit,  is 
located  outside  Facility  7072  and  has  been  in 
operation  since  1942.  Waste  acids  are  generated 
from  the  servicing  and  charging  of  aircraft 
batteries.  Approximately  50  gal/mo  of  waste  acids 
are  neutralized  with  caustic  soda  and  discharged 
into  an  outdoor  leaching  pit.  There  is  a  potential 
that  the  waste  acids  from  lead  batteries  are 
contaminated  with  metals,  such  as  lead.  Since 
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this  site  is  known  to  contain  small  quantities  of 
hazardous  wastes,  it  was  rated  using  the  Air  Force 
site  rating  methodology. 

o  Site  No.  12,  The  Construction  Rubble  Site,  is 

located  in  the  northeast  comer  of  the  base  along 
the  base  property  line.  This  site  was  used  in  the 
early  1970 ’s  for  the  disposal  of  wood,  concrete, 
and  miscellaneous  other  construction  materials 
from  old  barracks  md  other  buildings  which  were 
demolished.  A  ground  tour  of  this  site  showed  no 
evidence  that  anything  other  them  construction 
debris  was  buried  at  this  site.  Since  no  known  or 
suspected  industrial  or  hazardous  wastes  were 
disposed  of  at  this  site,  it  was  not  rated. 

o  Site  No.  13,  The  Demineralizer  Waste  Leaching  Pit, 

is  located  outside  Facility  7400.  The  Demineralizer 
Plant  was  operated  from  1952  to  1974.  The  waste 
brine  solution  generated  at  this  facility  consisted 
of  minerals  (calcium,  magnesium,  etc.)  that  were 
removed  from  the  base  water  supply.  The  waste 
brine  solution  was  discharged  to  an  outdoor  leaching 
pit.  Since  no  known  or  suspected  industrial  or 
hazardous  wastes  were  disposed  of  at  this  site,  it 
was  not  rated. 

o  Site  No.  14,  The  Incinerator  Site,  is  the  former 

site  of  the  base  incinerator  located  in  the  southwest 
comer  of  the  base.  Incineration  was  the  main 
method  of  disposal  of  base  refuse  from  approximately 
1941  to  1958.  After  1958,  the  incinerator  was 
used  intermittently  for  the  destruction  of  shredded 
classified  information.  The  incinerator  was 
demolished  in  1981.  Ash  and  residue  from  the 
incinerator  was  landfilled  on-base.  Since  no 
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kno\m  or  suspected  Industrial  or  hazardous  wastes 
were  disposed  of  at  this  site,  it  was  not  rated. 

o  Site  No.  15,  Industrial  Waste  Treatment  Plant,  was 
built  in  1955  and  is  currently  in  operation.  The 
IWTP  is  located  in  Facility  7052  euid  receives  the 
discharge  directly  from  Nosedock  areas  32  and  34 
(Facilities  7051  and  7053).  Other  industrial 
operations  collect  their  wastes  in  drums  and 
holding  tanks  and  intermittently  truck  them  to  the 
IWTP.  The  operation  of  the  IWTP  has  been  discussed 
in  further  detail  in  Section  A-8,  Page  IV-18.  The 
effluent  from  the  IWTP,  which  has  a  design  capacity 
of  30,000  gpd,  is  discharged  into  the  sanitary 
sewer  system.  The  floated  oils  are  skimmed  off 
and  stored  in  a  6,000-gallon  underground  POL  waste 
storage  tank  located  under  the  building.  Since 
the  6,000-gallon  tank  has  never  been  emptied  in 
its  26  years  of  operation,  the  potential  that 
waste  oils  may  have  leaked  from  the  storage  tank 
exists.  Since  Site  No.  15  is  suspected  of  containing 
small  quantities  of  hazardous  wastes,  it  was  rated 
using  the  Air  Force  site  rating  methodology. 

2.  Disposal  Site  Evaluation 

Based  on  the  information  obtained  from  the  interviews, 
the  base  records,  eUid  ground  tours  of  the  base,  10  identified 
disposal  sites  were  evaluated.  The  major  chcuracteristics  of 
each  disposal  site  are  summarized  in  Table  3.  The  sites 
were  rated  using  the  U.S.  Air  Force  Hazard  Assessment  Rating 
Methodology  (HARM)  which  was  developed  jointly  by  the  Air 
Force,  CH2M  HILL,  euid  Engineering- Science  for  specific 
application  to  the  Air  Force  Installation  Restoration  Program. 


IV  -  30 


'Christmas  Trae"  Fire  7,000  1^00  Cooley  Srook  10-15  Natural  Area 
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The  Air  Force  site  evaluation  system  consists  of 
26  rating  factors  that  are  divided  into  four  categories, 
i.e.,  receptors,  pathways,  waste  characteristics,  and  waste 
mcuiagement  practices,  which  are  used  to  evaluate  the  principal 
targets  of  contamination,  the  mechcuiisms  for  migration,  the 
hazards  posed  by  the  contaminants,  and  the  facility's  design 
and  operation,  respectively.  A  more  detailed  description  of 
this  Hazard  Assessment  Rating  Methodology  is  included  in 
Appendix  J. 

The  following  is  a  brief  discussion  of  the  results 
of  the  site  assessments  and  a  description  of  general  site 
characteristics  in  each  of  the  four  rating  categories. 

a.  Receptors 

This  category  assesses  the  human  population 
and  critical  environments  which  may  potentially  be  affected 
by  hazardous  materials  released  from  a  waste  disposal  site. 

The  population  living  or  working  within 
1,000  feet  of  the  identified  sites  is  very  small,  never 
exceeding  25  people.  However,  all  10  sites  are  within 
1  mile  of  a  residential  area.  Also,  all  the  sites  except 
Sites  No.  5,  No.  11,  and  No.  15  are  within  1,000  feet  of  the 
reservation  boundary.  Sites  No.  7,  No.  5,  and  No.  2  are 
approximately  100,  200,  euid  800  feet,  respectively,  from  the 
closest  well.  The  critical  environment  within  1  mile  of 
Sites  No.  1,  No.  2,  No.  4,  and  No.  5  is  a  minor  wetland 
area.  Site  No.  3  is  located  within  1  mile  from  another 
critical  environment,  the  Chicopee  Memorial  State  Park, 
which  is  a  preserved  area.  The  water  quality  designation  of 
all  nearby  surface-water  bodies  is  Class  B.  Class  B  is 
defined  as  inland  waters  suitable  for  bathing  and  other 
contact  recreation,  suitable  for  agricultural  euid  certain 
industrial  process  cooling  uses;  suitable  as  an  excellent 
fish  and  wildlife  habitat;  euid  excellent  aesthetic  value. 
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The  ground  water  in  the  uppermost  aquifer  (sand  and  gravel 
aquifer)  is  used  by  many  individuals  in  the  vicinity  of 
Westover  AFB  as  a  potable  water  supply;  however,  municipal 
water  is  available.  In  summary,  the  close  proximity  of  the 
sites  to  the  reservation  boundary  and  to  the  residential 
areas  and  the  use  of  the  uppermost  aquifer  as  a  potable 
water  source  are  the  main  rating  factors  contributing  to  the 
receptors  subscores. 

b.  Pathways 

This  category  assesses  the  potential  routes 
cuid  mechanisms  by  which  hazardous  materials  can  escape  from 
a  waste  disposal  site. 

The  potential  for  migration  can  be  considered 
along  three  potential  pathways:  surface-water  migration, 
flooding,  and  ground-water  migration.  For  all  sites,  the 
potential  for  ground-water  contamination  was  found  to  be 
highest  of  the  three  pathways.  The  depth  to  ground  water  is 
approximately  10  to  15  feet  for  all  sites  with  the  exception 
of  Site  No.  2,  where  the  depth  to  ground  water  is  5  to 
10  feet.  The  soil  is  relatively  permeable  (10“^  cm/sec), 
and  the  net  precipitation  is  high.  The  potential  for  flooding 
is  minimal  since  Westover  AFB  is  located  beyond  the  100-year 
flood  plain.  The  potential  for  migration  to  surface  waters 
is  also  generally  high,  because  the  distance  from  most  sites 
to  a  nearby  surface  water  is  short.  Site  No.  2  is  less  than 
400  feet  from  Stony  Brook  and  Site  No.  6  is  approximately 
600  feet  from  Willimansett  Brook.  In  summary,  the  short 
distcuice  to  the  ground  water,  high  net  precipitation,  and 
the  relatively  permeable  soil  were  the  main  rating  factors 
contributing  to  the  pathways  subscores. 
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Waste  Characteristics 


This  category  assesses  the  potential  hazards 
posed  by  the  waste  materials  present  in  a  disposal  site. 

The  waste  characteristics  that  are  evaluated  include  the 
probable  type  and  relative  quantities  of  waste  materials 
present  as  well  as  the  degree  of  certainty  as  to  their 
existence,  whether  known,  suspected,  or  unknown.  The  potential 
for  contaminant  migration  is  low  if  no  known  queuitities  or 
only  small  quantities  of  hazardous  materials  are  present, 
even  if  the  site  has  receptors  cuid  pathways  favored>le  to 
migration. 


Site  No.  1  is  known  to  contain  medium  quantities 
of  hazardous  wastes  and  was  assigned  the  highest  waste 
characteristic  subscore.  Sites  No.  3,  No.  4,  No.  6,  No.  8, 
and  No.  11  are  known  to  contain  small  qucuitities  of  hazardous 
wastes.  The  remaining  sites  rated  are  suspected  of  containing 
small  quantities  of  hazardous  wastes.  Sites  No.  1,  No.  2, 
c.  4,  and  No.  6  contain  highly  persistent  wastes  and  were 
assigned  a  persistence  factor  of  1.0.  Sites  No.  3,  No.  5, 

No.  8,  and  No.  15  were  assigned  a  persistence  factor  of  0.8 
because  these  sites  contain  fuel  and  waste  oils.  Sites 
No.  7  and  No.  11  received  a  persistence  factor  of  0.4  because 
these  sites  have  received  waste  acids,  with  the  exception 
of  Sites  No.  4  and  No.  6,  all  sites  received  liquid  materials 
and  were  assigned  a  physical  state  multiplier  of  1.0.  Sites 
No.  4  and  No.  6  received  solid  materials  euid  were  assigned  a 
physical  state  multiplier  of  0.50. 

d.  Waste  Management  Practices 

This  category  assesses  the  design  character¬ 
istics  and  management  practices  at  a  disposal  site  as  they 
relate  to  the  site's  environmental  impact.  It  also  examines 
the  measures  that  have  been  taken  to  minimize  exposures  to 
hazardous  wastes. 


None  of  the  sites  were  designated  a  hazardous 
waste  landfill.  The  sites  do  not  have  liners,  leachate,  or 
gas  collection  systems,  impervious  covers,  or  accurate 
records.  The  impact  of  these  management  practices  is  minimized, 
however,  by  the  relatively  small  gueuitities  of  hazardous 
wastes  and  total  wastes  disposed  of  at  these  sites.  Copies 
of  the  rating  forms  completed  for  each  site  are  included  in 
Appendix  K.  A  summary  of  the  results  of  the  site  assessments, 
using  the  Air  Force  Hazardous  Assessment  Rating  Methodology 
is  given  in  Table  4. 
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Table  4 

SUMMARY  OF  RESULTS  OF  SITE  ASSESSMENTS 


V.  OFF-BASE  INSTALLATION 

Westover  AFB  presently  supports  the  operation  of  only 
one  off-base  installation.  The  installation  is  known  as  the 
Granby  Transmitter  Site  and  is  located  approximately  6  miles 
from  the  the  base  in  Granby,  Massachusetts. 

Detachment  5,  1st  Aerospace  Communications  Group,  is 
responsdLble  for  the  Granby  Transmitter  Site.  The  group's 
mission  is  to  maintain  radio  communications  equipment  support¬ 
ing  the  SAC  comm£m.d  and  control  system  through  a  Giant  Talk 
station.  The  group  is  also  responsible  for  the  operation  of 
the  antenna  farm  receiver  site  located  on-base. 

The  Granby  Transmitter  Site  is  located  on  about  99  acres 
of  land.  Three  operations  buildings  in  a  fenced-in  eurea  euid 
six  antennas  are  located  at  the  site.  Routine  maintenance 
of  the  antennas  involves  changing  the  heavy-weight  oil  twice 
per  year.  Approximately  2  to  3  quarts  of  waste  oil  per 
antenna  is  generated.  The  waste  oil,  which  does  not  contain 
FCBs,  is  collected  in  a  55-gallon  drum  and  periodically 
transported  to  the  POL  waste  storage  area  at  Westover  AFB. 

No  hazardous  wastes  are  disposed  of  at  the  facility.  There 
are  also  no  reported  landfills  or  burial  sites  on  the  property. 


CONCLUSIONS 


CONCLUSIONS 


A.  No  direct  evidence  was  found  to  indicate  the  migration 
of  hazardous  contaminants  beyond  the  Westover  AFB 
property  lines. 

B.  Information  obtained  through  interviews  with  past  and 
present  base  personnel/  base  records,  and  field  observa¬ 
tions  indicates  that  small  gucuitities  of  hazardous 
wastes  have  been  disposed  of  in  base  Icundfills  in  the 
past. 

C.  Industrial  activity  at  Westover  AFB  consists  primarily 
of  routine  aircraft  and  vehicle  maintenance.  Qucuitities 
of  hazardous  wastes  generated  are  small.  However, 
larger  quantities  may  have  been  generated  during  the 
period  of  SAC  control  (1955-1974). 

D.  A  potential  exists  for  migration  of  pollutants  due  to 
(1)  high  ground-water  table,  (2)  permeable  soil 
conditions,  (3)  the  absence  of  continuous  impermeable 
confining  strata  in  the  unsaturated  zone  above  the 
water  table,  emd  (4)  high  net  precipitation. 

E.  Table  5  presents  a  priority  listing  of  the  rated  sites 
and  their  overall  scores.  Although  no  imminent  hazardous 
sites  were  identified,  the  following  site  was  designated 
as  the  curea  showing  the  most  significant  potential 
(relative  to  other  sites)  for  environmental  impact. 

1.  Site  No.  1  (Sanitary  Lemdfill  B) 


Site  No.  1  was  used  for  the  disposal  of  domestic 
refuse  and  general  refuse  such  as  empty  containers 
and  empty  55-gallon  drxuns  fro^  industrial  operations 
during  the  period  from  1960  until  1974.  Prior  to 
disposal,  some  of  the  containers  euid  dxrums  may 
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Table  5 

PRI0R1T7  LISTING  OF  DISPOSAL  SITES 


Site  No. 

Site  Description 

Overall 

Score 

1 

Sanitary  Landfill  B 

68 

2 

Sanitary  Landfill  A 

61 

8 

Current  Fire  Training  Area 

57 

3 

"Christmas  Tree"  Fire  Training  Area 

56 

S 

North  Fire  Training  Area 

54 

15 

Industrial  Waste  Treatment  Plant 

45 

6 

Sewage  Treatment  Plant  Area 

44 

4 

Radioactive  Waste  Site 

44 

11 

Battery  Shop  Leaching  Pit 

42 

7 

Facility  1900  Leaching  Pit 

41 
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have  contained  (unconfirmed)  paint,  paint  thinners 
and  strippers,  TCE,  o-dichlorobenzene,  and  MEK. 

There  is  a  potential  that  some  of  the  dnuns  contained 
residual  liquids.  One  inteirviewee  reported  that 
sludge  generated  from  the  cleaning  of  fuel  tanks 
was  sometimes  landfilled  on-base.  Since  some  of 
the  fuel  teuoks  contained  leaded  fuel,  there  is  a 
potential  that  this  site  received  some  lead-bearing 
sludge  during  its  14-year  operation.  Fuel  filters 
which  are  changed  intermittently  during  maintenance 
were  also  leuidfilled.  The  potential  that  this 
site  received  filters  from  leaded  fuel  tanks 
exists.  Site  No.  1  is  known  to  contain  medium 
quantities  of  hazardous  wastes  and  received  a 
higher  overall  score  (relative  to  other  sites) 
primarily  due  to: 

o  Permeable  soil  conditions 

o  High  net  precipitation 

o  Depth  to  ground  water  (10  to  15  feet) 

o  Indirect  evidence  of  leachate  migration  in  an 
area  adjacent  to  the  site's  southern  boundary 

o  Proximity  to  reservation  boundary 

o  Known  medium  quantities  of  hazardous  wastes 

The  remaining  sites  are  not  considered  to  pose  a  signifi¬ 
cant  hazard  for  migration  of  contaminants.  Therefore, 
these  sites  do  not  warrant  additional  study. 
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VII.  RECOMMENDATIONS 

To  verify  that  hazardous  contaminant  migration  is  not  a 

problem  at  Site  No.  1,  a  limited  Phase  II  program  is  advisable. 

The  recommended  program  includes  the  following: 

A.  Site  No.  1  was  identified  as  the  area  showing  the  most 
significant  potential  (relative  to  other  sites)  for 
environmental  impact.  Due  to  the  close  proximity  to 
the  reservation  boundeury,  a  limited  monitoring  program 
in  this  curea  will  provide  good  evidence  of  whether 
hazardous  contaminants  cure  migrating  off  the  installation 
or  not.  The  suggested  program  includes: 

1.  Installation  of  a  total  of  four  monitoring  wells, 
three  downgradient  emd  one  upgradient  from  Site 
No.  1.  The  ground-water  move«..nt  is  to  the  north 
and  northeast,  but  its  exact  direction  is  ill- 
defined.  The  monitoring  wells  should  be  located 
along  the  reservation  boundazry  to  the  north  and 
northeast  of  Site  No.  1  (refer  to  Figure  7). 

2.  Construction  of  the  wells  to  a  depth  of  approximately 
20  feet. 

3.  Seunpling  of  the  potable  water  well  located  at  the 
antenna  farm  and  the  abandoned  well  located  at  the 
old  kennel  farm  (Facility  8871)  (see  Figure  6), 
which  are  approximately  4,200  feet  wd  1,100  feet 
from  Site  No.  1,  respectively. 

B.  The  above  wells  should  be  sampled  at  least  once  euid 
analyzed  for  the  following: 
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Parameter 


Reason 


pH,  COD,  TOC,  oil 
euid  grease 

Phenol,  volatile 
organic  compounds 
including  TCE, 
o-di chlorobenzene , 
and  MEK 

Lead 


Iron 


Indicators  of  nonspecific 
gross  contamination 

Indicators  of  specific 
hazardous  wastes  generated 
at  Westover  AFB 


Possible  contaminant 
from  fuel  tank  sludges 

Indicator  of  leuidfill 
leachate 


A  pressure  test  of  the  6,000-gallon  underground  POL 
waste  storage  tank  located  at  the  Industrial  Waste 
Treatment  Plant  (Facility  7052)  should  be  conducted  to 
determine  if  the  tank  is  leaking. 


Details  of  the  program  outlined  above,  including  the 
exact  location  of  monitoring  wells,  should  be  defined 
as  part  of  the  Phase  II  Program.  Since  no  imminent 
hazard  has  been  determined,  there  is  no  immediate 
urgency  to  conduct  the  above  program,  which  cem  be 
implemented  as  financial  resources  become  available. 


It  is  not  the  intent  of  the  Phase  I  Program  to  assess 
the  depth  or  location  of  any  contaminated  plume  or  the 
direction  or  rate  of  movement  of  such  a  plume.  In  the 
event  that  contaminemts  are  detected  in  the  water 
samples  collected  from  any  of  the  wells,  a  more  extensive 
field  survey  program  should  be  desi<jned  to  determine 
the  extent  of  the  contaminemt  migration.  The  Phase  II 
contractor  should  be  responsible  for  evaluating  the 
results  of  the  program  outlined  above  and  for  recommending 
additional  monitoring  required. 
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■  JAMES  L.  HAWLEY 

Manager,  Water  Supply  and  Treatment 


Education 

Value  Engineering  Course,  University  of  Wisconsin,  1977 
M.S.,  Sanitary  Engineering,  Iowa  State  University,  1964 
B.S.,  Civil  Engineering,  Iowa  State  University,  1962 

Experience 

Mr.  Hawiey  is  currently  involved  in  a  wide  range  of  water  and  wastewater 
projects,  as  follows: 

■  Evaluation  of  operation,  maintenance,  and  rehabilitation  of  existing 
wastewater  treatment  plants  on  the  Mississippi  Gulf  Coast,  for  the 
Gulf  Coast  Wastewater  Authority. 

■  Design  of  a  water  treatment  plant  sludge  dewatering  system  for 
the  Ft.  Pierce  Utilities  Authority,  Ft.  Pierce,  Florida. 

■  WWTP  evaluations  for  the  City  of  Gainesville,  Florida’s,  Kanapaha 
Plant  and  the  Ft.  Pierce  Utilities  Authority. 

■  Value  Engineering  team  member— Jefferson  Parish,  Louisiana, 
Wastewater  Treatment  Plant. 

■  Project  Manager  for  design  of  Ft.  Pierce,  Florida,  Wastewater 
Treatment  Plant. 

Prior  to  joining  CH2M  HILL,  Mr.  Hawley  was  director  of  the  Environmental 
Engineering  Department  with  Clark,  Dietz,  and  Associates  Engineers,  Inc. 
He  was  responsible  for  the  planning,  design,  and  construction  of  projects 
dealing  with  industrial  and  municipal  waste  treatment,  solid  waste  disposal, 
potable  water  supply,  flood  control,  drainage,  hydrology,  and  environmental 
assessment. 

Specific  projects  in  the  Midwest  on  which  Mr.  Hawley  had  major  responsi¬ 
bilities  include: 

■  Combined  sewer  overflow  studies  for  the  Cities  of  Galesburg  and 
Joliet,  Illinois. 

■  Final  design  of  advanced  wastewater  treatment  plants  employing 
activated  sludge,  high  purity  oxygen,  nitrification,  filtration,  and 
phosphorus  removal,  including  a  125-million-gallon-per-day  plant  for 
the  City  of  Indianapolis,  Indiana. 

■  Value  Engineering  Analyses  at  a  major  industrial  waste  facility 
for  the  Holston  Army  Ammunition  Plant  in  Tennessee,  and  advanced 
waste  treatment  plants  for  the  Cities  of  Champagne-Urbana,  Illinois, 
and  Richmond,  Indiana. 
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■  Design  of  combined  sewer  overflow  containment  and  treatment 
system  for  the  City  of  Peoria,  Illinois. 

■  Conceptual  and  final  design  of  the  Illinois  Environmental  Resources 
Training  Center  at  Edwardsville,  Illinois.  The  Center  provides 
training  to  waste  and  wastewater  treatment  plant  operators  in 
Illinois. 

Mr.  Hawley’s  experience  before  joining  Clark,  Dietz  included  designing 
and  supervising  construction  of  water  distribution  and  wastewater  systems. 

Professional  Engineer  Registrations 

Illinois,  Indiana,  Iowa,  North  Carolina,  Ohio 

Membership  in  Organizations 

American  Water  Works  Association 
Water  Pollution  Control  Federation 
American  Society  of  Civil  Engineers 
Society  of  American  Military  Engineers 


■  GREGORY  T.  MCINTYRE 
Environmental  Engineer 
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M.S.,  Environmental  and  Water  Resources  Engineering,  Vanderbilt 
University,  1981 

B.S.,  Environmental  Engineering,  University  of  Florida,  1980 
Experience 

Mr.  McIntyre's  responsibilities  at  CH2M  HILL  involve  projects  dealing  with 
laboratory  and  pilot  treatability  studies,  industrial  waste  treatment  process, 
and  hazardous  wastes.  Since  joining  the  firm  in  September  1981 ,  his  project- 
related  assignments  have  included: 

■  Participation  in  wastewater  characterization,  laboratory  pilot  plant 
treatability  study,  evaluation  of  existing  pretreatment,  and  conceptual 
design  for  equalization  and  aerobic  biological  treatment  of  industrial 
wastewater  for  Hercules,  Inc. 

■  Hazardous  materials  disposal  site  records  search  for  the  U.S.  Air  Force 
to  assess  the  potential  for  hazardous  contaminant  migration  from  past 
disposal  practices  and  to  recommend  follow-up  actions. 

While  in  graduate  school  working  as  a  research  assistant,  some  of 
Mr.  McIntyre’s  activities  included: 

■  Researching  the  removal  of  heavy  metals,  including  copper,  zinc 
and  trivalent  chromium,  using  a  large-scale  adsorbing  colloid  foam 
flotation  pilot  plant. 

■  Experimental  verification  of  the  mathematical  model  of  a  continuous 
flow  flotation  column. 

Professional  Registration 

E.I.T.,  Florida 

Membership  in  Organizations 

American  Water  Works  Association 
Water  Pollution  Control  Federation 
Tau  Beta  Pi 

Publications 

“Inexpensive  Heavy  Metal  Removal  By  Foam  Flotation.”  (Coauthors 
E.  L.  Thackston,  J.  J.  Rodriguez,  and  D.  J.  Wilson).  Proceedings  of  die  35th 
Annual  Purdue  Industrial  Waste  Conference,  May  1981 .  Proceedings  of  the 
International  Conference  on  Heavy  Metals  In  the  Environment,  Amsterdam, 
September  1981 ,  Proceedings  of  the  2nd  Mediterranean  Congress  of  Chemical 
Engineering,  Barcelona,  Spain,  October  1981 . 
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“Copper  Removal  by  an  Adsorbing  Colloid  Foam  Flotation  Pilot  Plant." 
(Coauthors  E.  L.  Thackston,  J.  J.  Rodriguez,  and  D.  J.  Wilson).  Separation 
Science  and  Technology.  (In  Press) 

“Experimental  Verification  of  the  Mathematical  Model  of  a  Continuous 
Flow  Flotation  Column."  (Coauthors  ).  E.  Kiefer,  J.  J.  Rodriguez,  and 
D.  J.  Wilson).  Separation  Science  and  Technology.  (In  Press) 

“Pilot  Plant  Study  of  Copper,  Zinc,  and  Trivalent  Chromium  Removal  by 
Adsorbing  Colloid  Foam  Flotation."  M.S.  Thesis,  Vanderbilt  University, 
1981. 


■  STEPHEN  J.  HAHN 

Division  Manager,  Civil  Engineering 


Education 

M.S.,  Civil  Engineering,  University  of  Illinois,  1974 
B.S.,  Civil  Engineering,  University  of  Illinois,  1973 

Experience 

Mr.  Hahn  serves  as  project  manager  for  the  design  of  dams,  marinas,  and  port 
facilities.  He  is  also  responsible  for  geotechnical  investigations  and  analyses 
for  foundations,  embankments,  excavations,  retaining  structures,  ponds, 
pipelines,  and  roads.  His  project-reiated  responsibilities  have  included: 

Geotechnical  Engineering: 

■  Investigations  and  foundation  recommendations  for  wastewater 
treatment  plants  in  Harriman,  Tennessee;  Charlotte,  North  Carolina; 
Waycross,  Georgia;  Port  Angeles,  Washington;  and  St.  Petersburg, 
Florida. 

■  Investigations  and  foundation  recommendations  for  water  treat¬ 
ment  plants  in  Naples,  Florida;  Alexander  City,  Alabama;  Trinidad, 
West  Indies;  and  Colorado  Springs,  Colorado. 

■  Investigations  and  foundation  recommendations  for  numerous 
swimming  pools,  water  reservoirs,  ponds,  school  and  office  buildings, 
industrial  plant  facilities,  pipelines,  pump  stations,  transmission 
towers,  and  sea  wails. 

■  Geotechnical  site  feasibility  studies  for  a  20-MW  diesel  engine  power 
plant  near  Sebring,  Florida. 

■  Construction  monitoring  and  dewatering  systems  evaluation  for 
deep  excavations  in  St.  Petersburg,  Florida;  Miami,  Florida;  and 
Greece,  New  York. 


Dams: 


■  Project  management  for  the  design  and  construction  of 
post-tensioned  steel  anchors  and  concrete  repairs  for  a  30-foot-high 
concrete  gravity  dam  in  Habersham,  Georgia. 

■  Geotechnical  investigations  and  preliminary  designs  for  three  earthfill 
dams  in  Williamsburg,  Virginia. 

■  Hydrologic  investigations  and  slope  stability  analyses  for  design 
of  a  1 20-foot-high  embankment  dam  for  the  ARCO  shale  oil  project 
near  Rifle,  Colorado. 
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■  Independent  review  of  construction  plans  for  the  W.R.  Grace  waste 
clay  storage  dams  in  Manatee  County,  Florida. 

■  Independent  review  of  construction  plans  for  Lake  Newport  Dam, 
Reston,  Virginia. 

■  Preparation  of  operations,  maintenance  and  inspection  plans 
for  Lake  Anne  Dam,  Reston,  Virginia. 

Membrane-Lined  Ponds: 

■  Project  management  for  the  design  of  PVC-lined  industrial  ponds 
in  Dailesport,  Washington,  and  Colorado  Springs,  Colorado. 

■  Resident  inspection  for  construction  of  a  10-million-gallon,  Hypalon- 
lined  in  Eugene,  Oregon. 

■  Investigation  of  the  failure  of  a  Hypalon-lined  polishing  pond  in 
Live  Oak,  Florida. 


Ports  and  Marinas: 

■  Project  management  for  the  design  of  a  new  25-slip  boat  marina 
for  Northampton  County,  Virginia.  Project  included  a  precast 
concrete  floating  dock  moorage  system,  comfort  station  and  harbor¬ 
master’s  office,  a  four-lane  launching  ramp  with  two  courtesy  docks, 
parking  lot,  boat  pump-out  facilities,  sanitary  waste  disposal  system, 
and  potable  water  supply  system. 

■  Project  management  for  the  design  of  a  new  precast  concrete  sea  wall 
at  the  City  Yacht  Basin  in  Ft.  Pierce,  Florida. 

■  Design  of  steel  pipe  piles  and  prestressed  concrete  piles,  including 
lateral  pile  load  tests  for  the  Municipal  Yacht  Pier  in  St.  Augustine, 
Florida. 

■  Geotechnical  investigations  for  landfills  and  piles  for  a  containerized- 
cargo  unloading  facility  for  the  Port  of  Seattle,  Washington. 

While  a  graduate  student,  Mr.  Hahn  investigated  innovative  support  systems 
for  rapid  transit  tunneling.  He  devoted  considerable  research  to  the  material 
properties  of  pneumatically  applied  concrete. 


Professional  Engineer  Registrations 

Florida,  Georgia,  Maryland,  North  Carolina,  Virginia 
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■  BRIAN  H.  WINCHESTER 
Ecologist 


Education 

B.S.,  Wildlife  Ecology,  University  of  Florida,  1973 
Experience 

Mr.  Winchester’s  primary  responsibility  is  project  management.  He  has 
broad  experience  in  study  design  and  implementation  of  field  sampling 
programs,  data  interpretation,  impact  assessment  and  prediction,  impact 
mitiption  and  remedial  method  development,  report  preparation  and 
review,  and  expert  consultation  at  client/agency  hearings.  He  has  success¬ 
fully  prepared  numerous  Environmental  Impact  Statements  (EIS’s), 
Developments  of  Regional  Impact  (DRI’s),  and  environmental  assessments 
for  a  variety  of  industries,  utilities,  and  public  agencies. 

■  EIS  Studies— Designed  and  directed  terrestrial  and  wetland  biology 
studies  for  alternative  Trident  Submarine  Base  sites  in  Florida, 
Georgia,  South  Carolina,  Virginia,  and  Rhode  Island.  Conducted 
biota  inventories  and  assessed  impacts  of  maintenance  dredging 
along  the  300-mile  Gulf  Intracoastal  Waterway,  Louisiana.  Mapped 
biotic  communities  and  assessed  impacts  of  watercourse  channeliza¬ 
tion  on  the  9-square-mile  California  Lake  Watershed,  Florida. 

■  DRI  Studies— Managed  or  assisted  in  preparing  five  phosphate  mine 
DRI’s  in  central  Florida.  Helped  develop  mining  and  reclama¬ 
tion  plans  and  provided  technical  input  at  client/agency  hearings. 
Also  provided  biological  baseline  and  impact  assessment  data  for 
beneficiation  plant  sitings.  Conducted  biotic  community  inventories, 
delineated  wetlands,  and  prepared  DRi’s  for  three  proposed  residen¬ 
tial  developments  in  central  and  southern  Florida. 

■  Wetlands  Studies— Assessed  capacity  of  a  450-acre  swamp  in  north¬ 
eastern  Florida  to  assimilate  secondarily  treated  sewage.  Investigated 
feasibility  of  enhancing  wet  prairie  wetlands  in  southern  Mississippi 
with  municipal  wastewater.  Assessed  impacts  of  water-table  draw¬ 
down  on  Florida  wetland  vegetation  in  Palm  Beach  and  Pasco 
Counties.  Developed  cost-effective,  time-effective  methodology  for 
estimating  the  ecological  value  of  freshwater  wetlands  and  applied 
the  technique  to  over  800  wetlands  in  central  peninsular  Florida; 
prepared  wetland  maps  for  Pasco,  Pinellas,  Hillsborough,  Manatee, 
and  Collier  Counties;  and  assessed  potential  dredge  and  fill  impacts 
on  numerous  wetlands. 

■  Industry  Studies— Managed  two  2-year  biological  monitoring  studies 
assessing  potential  impacts  of  industrial  effluents  in  upper  Escambia 
Bay,  Florida.  Conducted  baseline  terrestrial  and  estuarine  aquatic 
quarterly  sampling  for  a  proposed  clean  fuels  facility  in  Jacksonville, 
Florida.  Predicted  SO3  and  NOx  air  emission  impacts  on  vegetation 
for  a  proposed  caprolactam  facility  in  southern  Alabama. 
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■  Hazardous  Waste  Studies— Assessed  ecological  impacts  associated 
with  hazardous  substances  and  their  disposal  at  13  USAF  installa¬ 
tions  located  throughout  the  U.S. 

■  Power  Plant  Studies— Studied  aquatic  biota  entrained  at  a  Miami 
generating  station.  Assessed  impacts  of  blowdown  on  plant 
communities  surrounding  two  Florida  generating  stations.  Assessed 
alternative  transmission  line  ROW’S  in  Alachua  County.  Assisted  in 
delineation  of  biotic  communities  for  a  generating  station  expansion 
in  Crystal  River,  Florida.  Prepared  environmental  assessments  for 
siting  power  plants  in  western  and  northeastern  Washington. 

■  Transportation/Corridor  Studies— Evaluated  biological  impacts 
associated  with  alternative  routings  of  major  new  highways  in 
Pinellas  and  Duval  Counties,  Florida.  Assessed  environmental 
impacts  of  upgrading  a  telephone  communications  corridor 
extending  from  Windermere  to  Tampa.  Prepared  an  ecological 
assessment  for  a  proposed  interstate  highway  interchange  in  Flagler 
County. 

■  Rare  and  Endangered  Biota  Research— Managed  research  on  the 
ecology  and  management  of  a  recently  rediscovered  endangered 
mammal.  Conducted  numerous  endangered  biota  inventories. 

Membership  in  Organizations 

Ecological  Society  of  America 

City  of  Gainesville  Hazardous  and  Nuclear  Waste  Committee 
Publications 

"Assessing  Ecological  Value  of  Central  Florida  Wetlands;  A  Case  Study." 
Proceedings  of  the  Eighth  Annual  Conference  on  the  Restoration  and 
Creation  of  Wetlands  (in  press).  1981. 

"Valuation  of  Coastal  Plain  Wetlands  in  the  Southeastern  United  States." 
Symposium  on  Progress  In  Wetlands  Utilization  and  Management  (in  press). 
1981. 

"An  Approach  to  Valuation  of  Florida  Freshwater  Wetlands,”  (with 
L.  D.  Harris).  Proceedings  of  the  Sixth  Annual  Conference  on  the  Restora¬ 
tion  and  Creation  of  Wetlands.  pp.  1-26.  1979. 

"Ecology  and  Management  of  the  Colonial  Pocket  Gopher:  A  Progress 
Report,”  (with  R.  S.  OeLotelle,  J.  R.  Newman,  and  J.  T.  McClave). 
Proceedings  of  the  Rare  and  Endangered  Wildlife  Symposium,  Athens, 
Georgia,  pp.  173-184.  1978. 

"The  Current  Status  of  the  Colonial  Pocket  Gopher,”  (with  R.  S.  DeLotelle). 
Or/o/e  43:33-35.  1978. 


"The  Ecological  Effects  of  Arsenic  Emitted  From  Non-Ferrous  Smelters,” 
(with  F.  E.  Benenati  and  T.  P.  King).  U.S.  EPA,  EPA  560/6-77-01 1 .  1976. 
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OUTSIDE  AGENCY  CONTACT  LIST 


Lower  Pioneer  Valley  Regional  Planning  Commission 
West  Springfield,  Massachusetts 
Mr.  Chris  Curtis 
413/781-6045 

Massachusetts  Natural  Heritage  Program 
Boston,  Massachusetts 
Mr.  Bruce  Sorrie 
617/727-3160 

University  of  Massachusetts 
Amherst,  Massachusetts 
W.  P.  MacConnell 
413/545-2766 

Massachusetts  Division  of  Fisheries  and  Wildlife 
Boston,  Massachusetts 
Mr.  Brad  Blodgett 
617/366-94*70 

Massachusetts  Municipal  Wholesale  Electric  Compemy 
Ludlow,  Massachusetts 
Mr.  Craig  Homeck 
413/589-0141 

Department  of  Environmental  Quality  Engineering 
Division  of  Hazardous  Waste,  Regional  Office 
Springfield,  Massachusetts 
Mr.  Paul  H.  Kwiatkowski 
413/785-5327 
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U.S.  Environmental  Protection  Agency,  Region  I 
Office  of  imcontrolled  Sites 
Boston,  Massachusetts 
Nr.  John  Hackler 
617/223-3468 

8.  U.S.  Environmental  Protection  Agency,  Region  I 
Legal  Review  Section,  Enforcement  Division 
Boston,  Massachusetts 

Mr.  Stan  Silverman 
617/223-5600 

9.  U.S.  Environmental  Protection  Agency,  Region  I 
Federal  Agencies  Regional  Coordinator 
Boston,  Massachusetts 

Mr.  Dave  Pickman 
617/223-0967 

10.  U.S.  Geological  Survey 
Boston,  Massachusetts 
Nr.  Nike  Frampton 
617/223-2822 

11.  Depeurtment  of  Environmental  Quality  Engineering 
Division  of  Water  Pollution  Control,  Regional  Office 
Amherst,  Massachusetts 

413/549-1755 
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App«ndig  C 

WESTOVSR  AFB  RECORDS  SEARCH  INTERVIEW  UST 


Interviewee 

Area  of  Knowledoe 

Tears  at 

Installation 

1 

Civil  Engineering 

20 

2 

Civil  Engineering 

31 

3 

Civil  Engineering 

34 

4 

Fire  Oepartawnt 

20 

5 

Bioenvironaental  Engineering 

7 

6 

Liquid  Fuels  Maintenance 

20 

7 

Liquid  Fuels  Maintenance 

15 

8 

Hater  and  Wastewater  Treatnent 

24 

9 

Water  and  Wastewater  Treatawnt 

27 

10 

DFDO 

33 

11 

Roads  &  Ground  Maintenance 

34 

12 

Roads  &  Grounds  Maintenance 

42 

13 

Roads  &  Grounds  Maintenance 

33 

14 

Entoamlogy 

24 

15 

Civil  Engineering  Operations  &  Maintenance 

23 

16 

Refuse  Collection  and  Disposal 

25 

17 

Refuse  Collection  and  Disposal 

28 

18 

Refuse  Collection  and  Disposal 

35 

19 

Real  Property 

19 

20 

Judge  Advocate's  Office 

7 

21 

Explosive  Ordance  Disposal 

— 

22 

Bloenvironnental  Engineering 

2 

i: 

I 

I 

I 

L 


■Appendix  D 

INSTALLATION  HISTORY 


On  September  15,  1939,  15  days  after  Hitler's  Nazi  forces 
attacked  Poland,  the  City  of  Chicopee,  Massachusetts,  was 
selected  to  be  the  site  for  the  Northeast  Army  Air  Base. 

The  7-1/2-sguare-mile  plot  of  "tobacco  land"  within  the 
boundries  of  Chicopee  was  purchased  for  $2,070,918.  On  Army 
Day,  April  6,  1940,  the  official  groundbreaking  and  dedication 
ceremonies  took  place  at  the  site.  In  keeping  with  Air 
Corps  tradition  of  naming  Army  airfields  in  honor  of  departed 
heroes,  the  Chicopee  military  facility  was  named  Westover 
Field  in  memory  of  Major  General  Oscar  Westover. 

During  the  early  1940 's,  Westover  became  a  hub  of  military 
activities,  serving  as  a  training  center  for  fighter  pilots 
and  anti-submarine  crews.  The  airfield  also  played  a  major 
role  during  World  War  II  as  a  staging  area  and  combat  training 
center  for  B-17,  B-24,  and  B-26  bomber  crews. 

In  February  1946,  Westover  Field  was  taken  over  by  the 
Eastern  Headquarters  of  the  Air  Treuisport  Commeuid.  In 
January  1948,  as  the  result  of  the  National  Security  Act, 
which  established  the  United  States  Air  Force  as  a  separate 
military  service  branch,  the  Airfield's  designation  was 
officially  cheuiged  to  "Westover  Air  Force  Base."  On  June  1, 
1948,  the  Air  Force's  Air  Transport  Commauid  (ATC)  merged 
with  the  Navy's  Naval  Air  Transport  Service  (NATS)  to  form 
the  Military  Air  Transpoart  Service  (MATS).  Due  to  the 
Soviet  blockade  of  Berlin,  MATS'  first  assignment  came 
quickly.  The  Berlin  emergency  airlift  pl2Ui  "Operation 
Vittles"  started  the  last  week  of  June  and  lasted  for  327  days. 
Westover  AFB  was  swiftly  transformed  into  a  major  staging 
area  under  Operation  Vittles.  C-54s  and  Navy  R5Ds  flew 


planeloads  of  food,  coal,  petroleun,  and  other  supplies  to 
the  2  million  people  of  West  Berlin.  During  the  Korean 
conflict  of  the  early  1950 's,  once  again  Westover's  aircraft 
and  crews  were  dispatched  to  the  forefront  of  action,  providing 
airlift  operations  for  the  Americem  military  forces  fighting 
in  Korea.  Years  later  in  January  1966,  MATS  became  the 
Military  Airlift  Command  (MAC). 

A  new  era  for  Westover  began  on  April  1,  1955  when  the 
Strategic  Air  Command  assumed  control  of  the  base.  Shortly 
thereafter  SAC*s  most  renowned  combat  element,  the  Eighth 
Air  Force,  moved  its  headquarters  to  Westover.  During  the 
early  1960 's,  the  Eighth  Air  Force  maintained  a  mixed  contin¬ 
gent  of  bombers,  tankers,  and  fighters  at  Westover.  The 
installation  developed  rapidly  into  the  largest  SAC  facility 
in  the  eastern  United  States,  with  more  than  10,000  military 
jmd  nearly  700  civilian  personnel. 

During  the  early  1960 's  the  situation  in  Vietnam  intensified 
as  did  the  United  States  commitment  to  the  South  Vietnamese. 

Zn  June  of  1966,  Westover  sent  all  35  of  its  B-52s  as  well 
as  its  entire  squadron  of  KC-135s  to  Southeast  Asia  on  a 
temporary  aerial  combat  duty  assignment.  In  addition  to  air 
crews,  another  2,500  Westover  Air  Force  persoimel  were  sent 
in  support  capacities  of  mainteneuice,  transportation,  security, 
supply,  and  administration.  Westover  was  also  involved  in 
the  massive  airstrike  in  December  1972.  B-52s  from  Westover 

joined  other  aircraft  in  the  full-scale  bombing  of  the 
Hanoi -Haiphong  area  described  by  some  as,  "one  of  the  severest 
aerial  assaults  in  all  of  history.”  By  Jwuary  23,  1973,  an 
agreement  for  a  formal  cease-fire  had  finally  been  reached. 

As  of  ^ril  1,  1974,  the  active  duty  role  of  Westover  came 
to  an  end  and  on  May  1,  1974,  the  base  officially  became  one 
of  the  13  facilities  whose  prime  operating  responsibility 
rested  with  the  Air  Force  Reserve  units. 


PRIMARY  MISSION 


Westover  AFB  is  operated  cuid  maintained  by  the  439th  Combat 
Support  Group  (CSG).  The  mission  of  the  439th  CSG  is  extremely 
diverse  and  includes:  direction,  maintenance,  cuid  supervision 
of  airfield  activities,  including  base  operations;  operation 
of  on-base  transportation  services  and  equipment;  operation 
of  fire-fighting  and  security  services;  operation  of  the 
military  consolidated  base  personnel  office  emd  central 
civilian  personnel  office,  and  conduct  of  other  support 
functions . 

The  439th  Tactical  Airlift  Wing  (TAW)  is  the  host  unit  at 
Westover  AFB.  The  mission  of  the  439th  TAW  is  to  orgemize, 
recruit,  ^uld  train  Air  Force  reservists  while  maintaining 
operationally  ready  aircraft,  crews,  and  support  personnel. 

The  major  elements  of  operational  readiness  eure  the  tactical 
aircraft,  air  drop  of  troops,  supplies,  and  equipment,  emd 
aeromedical  evacuation. 

BASE  ORGANIZATIONS 


The  major  orgcuiizations  euid  tenants  at  Westover  AFB  and 
their  missions  are  summarized  below: 

731st  cUid  337th  Tactical  Airlift  Squadrons  (Reserve) 

The  mission  of  these  squadrons  is  to  provide  tactical  airlift 
for  airborne  forces,  their  equipment,  and  supplies,  and  to 
maintain  worldwide  employment  of  the  C-130B  weapons  system, 
including  air  evacuation  and  long-range  movement  of  personnel, 
equipment,  £md  supplies. 


90l8t  and  905th  Consolidated 
Aircraft  Maintenance  Squadrons  (Reserve 


The  mission  of  this  squadron  is  to  train  medical  evacuation 
flight  crews  and  aeromedical  evacuation  control  center 
personnel . 

439th  Tactical  Hospital  (Reserve 

The  mission  of  the  439th  Tactical  Hospital  is  to  provide 
trained  personnel  to  maintain  a  sustained  medical  operation 
for  a  limited  period.  In  the  event  of  mobilization,  hospital 
specialists  are  operationally  ready  to  move  to  locations  as 
needed. 
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901st  and  905th  Mobility  Support  Flights  (Reserve) 

nie  mission  of  the  mobility  flights  is  to  train  with  personnel 
of  various  base  functions  in  order  to  be  ready  in  the  event 
of  mobilization.  The  various  base  functions  include:  base 
supply,  refueling,  treuisportation,  food  service,  and  disaster 
preparedness . 

901st  and  905th  Communications  Flights  (Reserve) 

The  mission  of  these  flights  is  to  provide  trained 
communications-electronics  personnel  to  perform  staff,  opera¬ 
tions,  and  maintenance  functions  in  support  of  the  439th  TAW. 

901st  Civil  Engineering  Squadron 

and  the  905th  Civil  Engineering  Fleet  (Reserve) 

Both  the  sguadron  and  the  fleet  are  comprised  of  Air  Force 
reservists  within  the  career  fields  of:  construction  equipment 
operators;  pavement  technicians;  site  development  technicians; 
inventory  management  specialists;  plumbers,  carpenters,  and 
refrigeration/heating  specialists.  Personnel  would  perform 
such  wartime  duties  as:  rapid-runway,  bomb  damage,  and 
building  repair. 

901st  and  905th  Weapons  Systans  Security  Flights  (Reserve) 

Personnel  in  these  flights  are  trained  combat  defense  forces. 
Their  mission  is  to  protect  the  base  resources  from  sabotage, 
enemy  ground  attack,  and  other  acts  of  hostility.  Personnel 
perform  guardianship  duty  over  Westover's  runways  and 
perimeter,  as  well  as  assigned  and  transient  aircraft. 
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Detachment  5,  Ist  Aerospace  Connnunications  Grom 


The  Group's  mission  at  Westover  is  to  maintain  radio  communica¬ 
tions  equipment  supporting  the  SAC  command  and  control 
system  through  a  giant  talk  station.  The  talk  system  provides 
support  for  tactical  operations  wd  long-range  SAC  conmiand 
control  of  reconnaissance  and  other  special  aircraft  missions. 

Operating  Location  B,  Detachment  6 

26th  Weather  Squadron.  3rd  Weather  Wing  (Active) 

This  unit's  mission  is  to  operate  Westover 's  weather  station 
and  support  flying  activities  by  furnishing  local  weather 
observations,  weather  warnings,  forecasts,  and  personalized 
service . 

1917th  Communications  Squadron  (Active) 

This  squadron  is  divided  into  an  operations  section,  mainten¬ 
ance  section,  and  a  communications  electronics  branch.  The 
squadron's  overall  responsibilities  are  to  provide  programming, 
operation,  and  maintenance  of  all  commimications  systems; 
to  provide  switchboard  operations,  cryptographic,  and  communica¬ 
tions  center  operations;  and  to  provide  continuous  hands-on 
traizxing  to  personnel  of  the  901st  and  905th  communications 
flights . 
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INVENTORY  OF  EXISTING  FUEL  STORAGE  TANKS 


^jendix  F 

INVENTORY  OF  EXISTING  FUEL  STORAGE  TANKS 


Facility  No. 

Type  POL 

NO.  of 
Tanks 

Capacity 
per  Tank 
(gal) 

Above/Below 

Ground 

Diked 

1306 

NOGAS 

3 

5,200 

Below 

__ 

1411 

Heating  Fuel 

1,500 

In  Plant 

— 

Near  Building  1831 

Diesel 

12,000 

Below 

— 

1832 

Heating  Fuel 

1,000 

Below 

~ 

1833 

Waste  POL 

2 

4,000 

Below 

— 

2200 

Heating  Fuel 

5,000 

Below 

— 

2201 

Heating  Fuel 

5,000 

Below 

— 

2504 

Heating  Fuel 

420,000 

Above 

Yes 

5100 

Heating  Fuel 

20,000 

Below 

— 

5200 

Heating  Fuel 

3,000 

Below 

— 

5304 

Heating  Fuel 

550 

Below 

“ 

5305 

Heating  Fuel 

1,000 

Below 

— 

5306 

Heating  Fuel 

2,000 

Below 

— 

6645 

Heating  Fuel 

5,000 

Below 

— 

7052 

Waste  POL 

6,000 

Below 

— 

7700 

JP-4 

4 

50,000 

Below 

— 

7701 

JP-4 

2 

50,000 

Below 

— 

AVGAS 

2 

50,000 

Below 

— 

9000 

Heating  Fuel 

1,000 

Below 

— 

9200 

Heating  Fuel 

6,000 

Below 

— 

F  -  1 
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ABANDONED  FUEL  TANK  LOCATION  SUMMARY 
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ABANDONED  FUEL  TANK  LOCATION  SUMMARY 


Facility  No. 

Type  Fuel 

Capacity 
No.  o£  per  Tamk 
Tanks  ( aal ) 

Type  Tank 

1601 

MOGAS 

20,000 

Underground 

Aqua  System 
(near  Bldg. 
2502,  2503) 

AVGAS 

16  25,000 

Underground 

Near 

Bldg.  2500 

Oil 

3  11,000 

Underground 

Fire  Training 
Area 


Waste  POL 


2 , 000  Aboveground 
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REPORTED  PESTICIDE  USAGE  ON  WESTOVER  AFB 


Appendix  I 

INVENTORY  OF  OIL/WATER  SEPARATION 
PRETREATMENT  FACILITIES 


Location 

Description 

Date  of 
Installation 

Discharge 

7052 

Oil/Water  Separator 
at  the  IVfTP 

1956 

Seuiitary  Sewer 

7615 

Airfield  Oil/Water 
Separator 

1971 

Cooley  Brooh 

7917 

Airfield  Oil/Water 
Separator 

1971 

Cooley  Brook 

7921 

Airfield  Oil/Water 
Sep£u:ator 

1971 

Cooley  Brook 

Appendix  J 

HAZARD  ASSESSMENT  RATING  METHODOLOGY 


USAF  INSTALLATION  RESTORATION  PROGRAM 
HAZARD  ASSESSMENT  RATING  METBODOLOGT 

BACKGBODND 

Tb«  DcpactBcnt  of  0«f«ns«  (DOD)  has  established  a  compcehensive 
progcaa  to  identify#  evaluate#  and  control  problems  associated  with  pMt 
disposal  practices  at  DOD  facilities,  one  of  the  actions  required  under 
this  program  is  tot 

"develop  and  maintain  a  priority  listing  of  con¬ 
taminated  installations  and  facilities  for  remedial 
action  baaed  on  potential  hazard  to  public  health# 
welfare#  and  environmental  impacts.*  (Reference t 
OEQPPM  81-5#  11  December  1981). 

Accordingly#  the  United  States  Air  Force  (USAP)  has  sought  to  establish 
a  system  to  set  priorities  for  taking  further  actions  at  sites  based 
upon  information  gathered  during  the  Records  Search  phase  of  its 
Installation  Restoration  Prograua  (IRP) . 

The  first  site  rating  model  was  developed  in  June  1981  at  a  meeting 
with  representatives  from  USAF  Occupational  Environmental  Health 
Laboratory  (OEHL) #  Air  Force  Engineering  Services  Center  (AFESC) # 
Engineering-Science  (ES)  and  CB2M  Bill.  The  basis  for  this  model  was  a 
system  developed  for  EPA  by  JRB  Associates  of  McLean,  Virginia.  The  JRB 
model  was  modified  to  meet  Air  Force  needs. 

After  using  this  model  for  6  months  at  over  20  Air  Force  installa¬ 
tions#  certain  inadequacies  became  apparent.  Therefore#  on  Jeuiuary  26 
and  27#  1982#  representatives  of  USAF  OEHL#  AFESC,  various  major  ooet- 
mands#  Engineering  Science#  and  CHjM  Hill  met  to  address  the  inade¬ 
quacies.  The  result  of  the  meeting  was  a  new  site  rating  model  designed 
to  present  a  better  picture  of  the  hazards  posed  by  sites  at  Air  Force 
installations.  The  new  rating  model  described  in  this  presentation  is 
referred  to  as  the  Hazard  Assessment  Rating  Methodology. 


PURPOSE 


The  purpose  of  the  site  rating  nodel  is  to  provide  a  relative 
ranking  of  sites  of  suspected  conteusination  fron  hazardous  substances. 
This  model  will  assist  the  Air  Force  in  setting  priorities  for  follow-on 
site  investigations  and  confirmation  work  under  Phase  ZI  of  ZRP. 

This  rating  system  is  used  only  after  it  has  been  determined  that 
(1)  potential  for  contamination  exists  (hazardous  wastes  present  in 
sufficient  quantity),  and  (2)  potential  for  Rdgration  exists.  A  site 
can  be  deleted  from  consideration  for  rating  on  either  basis. 

DESCRIPTION  OF  MODEL 

Like  the  other  hazardous  mste  site  ranking  models,  the  U.S.  Air 
Force's  site  rating  model  uses  a  scoring  system  to  rank  sites  for 
priority  attention,  aowever,  in  developing  this  model,  the  designers 
incorporated  some  special  features  to  meet  specific  DOD  program  needs. 

The  model  uses  data  readily  obtained  during  the  Record  Search 
portion  (Phase  I)  of  the  IBP.  Scoring  judgments  and  computations  are 
easily  made.  In  assessing  the  hazards  at  a  given  site,  the  model 
develops  a  score  based  on  the  most  likely  routes  of  contamination  and 
the  worst  hazards  at  the  site.  Sites  are  given  low  scores  only  if  there 
are  clearly  no  hazards  at  the  site.  This  approach  meshes  well  with  the 
policy  for  evaluating  and  setting  restrictions  on  excess  DOD  properties. 

Site  scores  are  developed  using  the  appropriate  ranking  factors 
according  to  the  method  presented  in  the  flow  chart  (Figure  1).  The 
site  rating  form  is  provided  in  Figure  2  and  the  rating  factor  guide¬ 
lines  are  provided  in  Table  1. 

As  with  the  previous  model,  this  model  considers  four  aspects  of 
the  hazard  posed  by  a  specific  site:  the  possible  receptors  of  the 
contamination  the  waste  and  its  chara»teristica,  potential  pathways  for 
waste  contaminant  migration,  and  any  efforts  to  contain  the  contami¬ 
nants.  Each  of  these  categories  contains  a  number  of  rating  factors 
that  are  used  in  the  overall  hazard  rating. 

The  receptors  category  rating  is  calculated  by  scoring  each  factor, 
multiplying  by  a  factor  weighting  constant  and  adding  the  weighted 
scores  to  obtain  a  total  category  score. 


Th«  pathways  category  rating  is  based  on  evidence  of  contaainant 
migration  or  an  evaluation  of  the  highest  potential  (worst  case)  for 
cont^uainant  migration  along  one  of  three  pathways.  If  evidence  of 
contaminant  migration  exists#  the  category  is  given  a  subscore  of  80  to 
100  points.  For  indirect  evidence,  80  points  are  assigned  and  for 
direct  evidence  100  points  are  assigned,  if  no  evidence  is  found,  the 
highest  score  among  three  possible  routes  is  used.  These  routes  are 
surface  water  migration,  flooding,  and  ground-water  migration.  Evalua¬ 
tion  of  each  route  involves  factors  associated  with  the  particular  mi¬ 
gration  route.  The  three  pathways  are  evaluated  and  the  highest  score 
aaong  all  four  of  the  potential  scores  is  used. 

The  waste  chauracteristics  category  is  scored  in  three  steps. 

First,  a  point  rating  is  assigned  based  on  an  assessment  of  the  waste 
^entity  and  the  hazard  (tiorst  case)  associated  with  the  site.  The 
level  of  confidence  in  the  information  is  ad.so  factored  into  the  as¬ 
sessment.  Next,  the  score  is  multiplied  by  a  waste  persistence  factor, 
tdiieh  acts  to  reduce  the  score  if  the  waste  is  not  very  persistent. 
Finally,  the  score  is  further  modified  by  the  physical  state  of  the 
waste.  Liquid  wastes  r^eive  the  maximum  score,  while  scores  for 
sludges  and  solids  are  reduced. 

The  scores  for  each  of  the  three  categories  are  then  edded  to¬ 
gether  and  normalized  to  a  maximum  possible  score  of  100.  flien  the 
waste  management  practice  category  is  scored.  Sites  at  which  there  is 
no  containment  are  not  reduced  in  score.  Scores  for  sites  with  limited 
containment  can  be  reduced  by  5  percent.  If  a  site  is  contained  and 
well  managed,  its  score  can  be  reduced  by  90  percent.  The  final  site 
score  is  calculated  by  ^plying  the  waste  managment  practices  category 
factor  to  the  sum  of  the  scores  for  the  otb<*r  three  categories. 
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METHODOLOGY  FLOW  CHART 
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HAZAROOUS  ASSeSSlieNT  ratino  form 

1  oC  2 


NMa  or  SITE 


LOCATION 


DAZE  or  OrESATIOH  OE  aCCnUBMCE 
OWni/OrEEATOR 

ooisms/mcs2moB___^^__ 

SITE  BASED  IT _ 


L  RECEPTORS 

raetor  miwi 

Bating  raetoc  tosaibla 


Batina  Factcc  (0-3)  MuAtlpliac  Scota  Seoca 


A.  Pooulation  within  1 .000  faat  of  aita 

4 

B.  Diatanoa  to  naaraat  wall 

10 

C.  Land  uaa/aonino  within  1  aila  radlua 

3 

0.  Oiatanoa  to  raaacwatlon  boundary 

4 

B.  Critical  anriroManta  within  1  aila  radlua  of  alto 

10 

r.  Bator  onalitT  of  naaraat  aurfaea  watar  body 

6 

a.  ground  water  ana  of  uoDanoat  aouifer 

» 

B.  Fopulatioa  aarwad  by  aurfaea  watar  auppLy 
within  3  ailaa  downatraoa  of  aita  ■ 

1 

$ 

I.  Fopulatlott  oarwad  by  ground-water  aupply 
within  3  ailaa  of  aita 

S 

Subtotala 


Baeartoca  aubaeora  (100  Z  factor  acora  aubtotal/aaaiaiai  aeeca  aobtotai)  _____ 

IL  WASTE  CHARACTERISTICS 

A.  Salaet  tha  factor  acora  baaad  cn  tha  aatlnatad  qnaatity#  tba  dagraa  of  haaard,  and  eiia  confidanca  larai  of 
tba  InfoiMtioa. 

1.  Waata  quantity  (S  -  aaallf  H  ■  aadiuar  L  ■  larga)  ____ 

2.  Confidanca  laraX  (C  >  oonflraad,  3  >  auapactad)  _____ 

3.  Basard  rating  (E  -  bigb,  N  ■  aadiun,  L  ■  low)  _____ 

raetor  Subaeoca  A  (free  10  to  100  baaad  on  factor  acora  aatrix) 

B.  Apply  paraiatanoa  factor 

Factor  Sttbaeora  A  x  Faraiatanca  factor  ■  Subacora  B 

_ z _ ■ _ 


C.  Apply  pbyaical  atata  aultipliar 

Subacora  B  X  Fhyaical  Stata  MultipUar  ■  Waata  Oiaraetariatica  Subacora 


U.  PATHWAYS 


9mi9  t  ot  2 


aatliw  factor 


raetec  tiaxiaia 
taeiag  raetec  PeaaibXa 
(0-3)  Multiallar  Scora  Scot# 


A.  If  tbaca  la  avidanea  of  aiftatlon  of  haaacdoua  aoataaiaanta>  aaai<]a  »»»•*— ir  faetet  aubsceca  of  100  polnta  for 
dltaet  aaidaeea  or  SO  pelata  foe  ladieaet  avidanea.  If  dlcaet  avidanea  axiats  than  preeaad  to  C.  If  no 
arldanea  or  ladieaet  aaldanea  axiata.  peoeaad  to  S. 


I.  Kata  the  aigeatioa  petaatial  foe  3  potaatlal  pattaMfst  auefaea  aatae  aigeatioa,  fXeodiaf,  and  groiaiil '  aarar 
•ifcatioB.  Salaet  ttaa  Uqliaat  eatia^f  aad  peoeaad  ta  C. 

1.  Soefaea  aatae  aigtatioa 


Olataeea  to  aaaeaat  auefaea  watae 

8 

Wat  ecaeloitatiee 

8 

Suefaea  acoalee 

S 

Suefaea  eaewaabilitr 

6 

Kainfall  Intasaitv 

S 

Kubtotala 


Subaeoea  (100  X  faetec  aeeea  aubtotal/laaxlaM  aeeea  aobtotal) 

2.  rioediaa _ | _ I  1  I _ 

Subaeoea  (100  x  faetac  acoea/3) 

3.  Oceoad-watae  ai«eatlon 


Oaoth  to  oteuad  watae 

,  1 

Hat  oeaeleltatlon 

S 

Soil  paeoaabilitT 

s 

Subauefaea  flowa 

s 

Oieaet  aeeaaa  to  qeeuad  watae 

8 

Sttbtotala 


Subaeoea  (100  x  faetae  aeeea  aubtotal/baxlaoi  aeeea  aabtetal) 

C.  aigbaat  pathway  aubaeoea. 

Bntae  tha  highaat  aubaeeca  waLua  feee  K,  a-1,  b-2  ee  B-3  abewa. 


Pathwaya  Subaeoea 


IV.  WASTE  MANAGEMSrr  PRACTICES 

A.  Aaacaga  tha  tbeaa  aubaeoeas  foe  caeapteca,  waata  ehaeaetaelatlea,  aad  pathwaya. 

Kaeapteea 

Waata  ehaeaetaelatlea 
Pathwaya 

Total  diwldad  by  3  ■ 


S.  Apply  faetae  fee  waata  centaifant  fees  waata  aanapaeawt  pcaetleaa 
Oeeaa  fetal  Seeea  X  waata  Wiagawant  Peaetleaa  Paetoe  -  Pinal  Seoea 


Seeaa  fetal  Seoea 


FopuUtton  aecwed  by 
•qulfar  sufVllM  within 
3  ■ilaa  of  alta 
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watac  Ithcough  (aulta, 

(raotucaa,  faulty  wall 
^alf"*.  ,auba/'*'*"^  fl^«”'aa,  . 


hazardous  assessment  ratino  form 
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MMC  or  SITS  <jTe  AJo.f^ 

LOCATION  Ujg»TaOER _ _ 

OATS  or  OPEBATIOH  0*  OCCOMttilCB  tR  60  tRT4' 
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Rating 
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C.  Land  usa/zonim  within  1  aila  radiua 


O.  Oiatanea  to  taaarvatlan  bound 
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I.  Rogulation  aanrad  by  aurfaea  watac  aupply 
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/ao 


1  WASTE  CHARACTERISTICS 

A.  Salact  tha  factor  aeoca  baaad  on  tba  aatinatad  guanticy>  tba  dagraa  of  haaard,  and  tha  confidanca  lawal  of 
tha  infomation. 
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3.  Baaacd  rating  (H  ■  high,  H  •  aadiun,  L  -  low) 


_Z»1_ 


ractec  Subaeoca  A  (froa  20  to  100  baaad  on  factor  aceca  natrix) 

B.  Apply  parsiatanea  factor 

Pactor  Subaeoca  A  X  Pacaiatanea  Factor  ■  Subaeoca  B 


C.  Apply  phyaleal  aeata  aultipliac 

Subaeoca  B  X  Fhyaieal  Staca  Mulcipliar  ■  waata  Charactaciatica  Subaeoca 

80  X  -  do 
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a.  PATHWAYS 
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eridence  or  indlraet  avidenea  asista,  proeaad  to  a. 
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1 

s 

8 

z4 
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z 

s 

1*2. 

iS 
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o 

s 

o 

Z4 
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1 

s 

IS 

Rainfall  tntanaitv 

1 

8 

3 
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S4- 


Subi 
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2.  Floodlno 

O 

1 

o 

/oO 
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factor  seora/3) 

o 
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z 

8 

/6 

Z4 
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2. 

6 

/2 

fS 
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z 

8 
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Subaorfaea  flows 

/ 

8 

s 
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8 

1 

— 
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C.  Sighaat  patbws  '  subacora. 

Enter  tba  highest  subseora  value  ftasi  A,  S-1,  »-2  or  B>3  above. 

Pathways  Subacora 


IV.  WASTE  MANAGEMENT  PRACTICES 


A.  Average  tba  three  aobaceres  for  caeaptora,  waste  ebaraeteristiea,  and  patbwaya. 

Rscaptors 

Waste  Character Istiea 
patbwaya 
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S _ 

H 


Faetec  Subaeoca  A  (fcea  20  to  100  based  on  factor  seoca  aatcix) 


B.  Apply  parsiseanea  factor 

Faetec  Subseoca  A  X  Parsiatanca  Factor  ■  Subseora  B 


4o  X  ■  40 


C.  Apply  physical  itata  aulcipliac 

Subseoca  B  x  Fhysieal  State  Multipliar  ■  Haste  Ciacaetacistica  Subseora 


r 


OL  PATHWAYS 


tutliw  Faetec 


Factor 

Katina  Factor 

(0-3)  Nultlpllar  Scora 


If  tbata  la  avldanca  of  aiqratlon  of  baxardoua  oontaainanta >  assiqn  aaaiouo  factor  aubscora 
dlract  avidanea  or  80  pointa  for  Indlract  aatdanca.  If  diract  avidanea  axiata  than  proeaad 
arldanea  or  Indlract  avidanea  aKlata«  proeaad  to  B. 

Subaeora 

Bata  tha  aigratioa  potaatial  fiat  3  potaatial  patbwayat  aurfaea  aatar  aiqratlon,  floodtaf,  a 
alBraticn.  Salaee  ttaa  hlohaat  rating,  and  proeaad  to  C. 

1.  Sorfaea  aatar  aigratioa 

Olatanea  to  naaraat  aarfaea  watar  I  3  I  * 


aeloi  cation 
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Maxlniai 

Foaaibla 

Scora 


of  100  points  for 
to  C.  If  no 


and  ground-watar 


Subtotals 

Subaeora  (100  X  factor  aoora  aubcotai/iiavl  mi  scora  subtotal) 


Subaeora  (100  a  factor  aoora/3) 


3.  Qround-watar  aigcacion 


Oaoth  to  around  water 


Hat  ocaelpieatlcn 


Soli  oamaabili 


Subsurfaca  flows 


Diract  aceaaa  to  around  water 


Subtotals 


Subaeora  (100  x  factor  scora  subtetal/aMxlaiai  scora  subtotal) 


C.  Bigbast  pathway  subaeora. 

Enter  tha  highest  subaeora  value  tren  A,  S-1,  a-2  or  B-3  above. 


tv.  WASTE  MANAGEMENT  PRACTICES 


Pathways  Subaeora 


A.  Average  the  three  subacorea  for  caeaptors.  waste  charaetarlstlea,  and  pathways. 

Racaptors 

Waste  Charaeterlatlea 
Pathways 


divided  by  3 


Gross  Total  Score 


B.  Apply  factor  for  waste  contalnaMnt  froa  waste  aansganant  praetieaa 
Gross  Total  Score  X  Waste  Managanant  Praetieaa  Factor  ■  Final  Score 


L  RECEPTORS 


Ratine  Factor 

Factor 

Rating 

(0-3) 

Multioliar 

Factor 

Seora 

MaaiMM 

Possibla 

Seora 

A.  Poeulation  within  1.000  fast  of  site 

1 

4 

4 

/2 

B.  Olstanea  to  naaraat  wall 

1 

10 

3o 

C.  Land  usa/tenine  within  1  alia  radius 

3 

7 

0.  Olstanea  to  raaarvatlon  boundary 

2 

6 

/2 

/e 

e.  Critical  anvlronmanes  within  1  nils  radius  of  sits 

2, 

10 

2o 

30 

F.  Hatar  ooality  of  naarast  sntfaea  watar  body 

i 

6 

/8 

G.  Ground  watar  usa  of  uooarmoat  aouifat 

2. 

9 

/S 

zy 

1.  population  sarvad  by  sutfaea  watar  supply 
within  3  milaa  downstraam  of  sits  • 

o 

S 

o 

/« 

I.  population  saryad  by  qround-watat  supply 
within  3  alias  of  site 

? 

6 

/e 

/8 

Subtotals  •i'J  /BO 

Racaptocs  aubaeora  (100  X  factor  seoca  tubtotal/naxiaiBi  scoca  subtotal! 

IL  WASTE  CHARACTERISTICS 


A. 


Salaet  tba  factor  seora  basad  on  tha  aatiaatad  quantity, 
tha  Inforaation. 

1.  Vasta  quantity  (S  >  small,  M  ■  madium,  L  ■  larqa) 

2.  Confidanea  laval  (C  ■  eonfirmad,  S  •  suspactad) 

3.  Basard  tatinq  (H  ■  hlqh,  M  ■  madium,  L  >  lew) 


tba  iaqraa  of  basard,  and  tha  confidanea  laval  of 

3“ 


Factor  Subseora  A  (from  20  to  100  basad  on  factor  scorn  matrix) 

B.  Apply  parsistanca  factor 

Factor  Subseora  A  X  Parsistanen  Factor  ■  Subseora  B 

X  Q.g  _ ^6 _ 


C.  Apply  physical  stats  aultipliar 

Subseora  3  X  Physical  Stata  MultipLiar  ■  Haste  Charaetaristica  Subseora 


?aig«  3  of  3 


n.  pKK-mwAYS 


Mtlnq  raetoc 


raetec  Maalii 
lutlnq  Factor  Foaaibla 
(0-3)  Hultiplltc  Scoca  Scora 


Rainfall  latanai 


Subteeala 

Subaeora  (100  X  CaetM  aeoca  aabtotal/)ia«iw»  aeeta  anbtotal)  39 


/oo 


Subaeora  (100  a  factor  aeora/3) 


3.  (acound-wBtar  aigeation 


Dapth  to  oround  watar 


Nat  praelpitatlon 


Soil  oaniaablli 


Subaorfaea  flova  _ 


Oiract  aecaaa  to  around  watar 


Subtotals 

Subaeora  (100  a  factor  acorn  aubtotal/aaxlaiJB  acorn  subtotal) 


C.  Bl^baat  pathway  subaeora. 


Eatar  tha  blohaat  subaeora  valua  firoa  A,  B-1.  B-3  or  B-3  abewa. 


Fathwaya  Subaeora 


IV.  WASTE  MANAQEWOT  PRACTICES 

A.  Avaraga  the  tbraa  subacoraa  for  racaptors.  waata  eharaetaristiea,  and  pathways. 

Racaptors 

Masta  Charaetarlstles 
Pathways 


dlwidad  by  3 


I 


S.  Apply  factor  for  waata  eontalnsMnt  froa  waata  aanapaaant  praetieaa 
Oresa  fetal  Seera  X  waata  Manapaaant  Praetlcaa  Factor  «  Final  Scora 


Cress  Total  Scora 


•  ^ 


HAZARDOUS  ASSESSMENT  RATING  FORM 


Vag*  1  of  2 


SMS  or  SITS  ^«tE. 

tOCATlOM _  UlE^Ttopg 

OATS  or  OPBRATION  OK  OCCBMIEMCB 
OmBX/OrSBATOR 


SITS  msiD  ar 


I  RECEPTORS 


c  Tt**£  £. 


raetec 

aatiog 


FoMibXo 


A.  reoulAtlon  vithin  t.OOO  foot  of  sita 


B«  Oistanca  eo  naaeeae  woll 


C.  Land  uso/zonino  within  1  alia  tadlua 


D.  Oistanca  to  casacwatien  bound 


S.  Critical  anwironawnta  within  1  aila  tadlua  of  sita 


Itw  of  naacast  surfaea  watac  bod 


G.  Ground  watac  uaa  of 


B.  poouiation  aaewad  by  aucfaea  watac  supply 
within  3  nilea  downatraaa  of  sita  - 


I.  Population  sanrad  by  gcound-watat  su^ly 
within  3  ailaa  of  sita  _ 


Subtetala  //  T 

Raeaptoca  subacoca  (100  X  factor  seora  subtotal/naxiaua  sceca  aubtotal) 

a.  WASTE  CHARACTERISTICS 

A.  Salaet  tha  factor  seora  baaad  on  tha  aatioatad  quantity r  tha  dagcaa  of  hazard >  and  tha  oonfidanca  lawal  of 
tha  inforaatlon. 

1.  Waata  quantity  (S  w  mall,  M  ■  nadiuo,  L  ■  larga)  S 

2.  Confldanea  laval  (C  >  eonflmad,  S  •  suapactad)  ^  - 

3.  Bazacd  rating  (B  >  high,  H  -  aadlua,  L  >  low)  ^ 

CPw-S 

raccoe  Subacoca  A  (Cron  20  to  100  baaad  on  factor  seora  natrix}  . 

B.  Apply  pacsistanea  factor 

Pactor  Subscora  A  X  Paraiatanca  Factor  •  Subacora  B 


C.  Apply  physical  stats  aulcipllar 

Subacoca  3  X  Physical  Stata  Multipliar  ■  wasta  Charaetaristics  Subscora 

3o  s  o  .so  .  iST 


n.  PATHWAYS 

faetoe 

Rating 

faetoe 

Pago  2  of  2 

Maxima 

Possible 

Ratine  faetoe 

Nuitiellae 

Seoea 

If  that*  Is  avldanes  of  Biqtatlon  of  hasatdeus  oantMinants,  asaifn  saxlM*  faetec  subseecs  of  100  points  fee 
ditset  svidonco  oc  80  points  foe  indieaet  svidones.  If  dirset  ovidanos  asists  than  pcoeaad  to  C.  If  no 
avidanea  oe  indieaet  avidanea  «clsts.  proesad  to  B. 

Subaeoca 

Beta  tha  niBsstlan  potantial.  floe  3  potantial  pathwaysi  soefaea  watae  aloeatlon,  floodiap,  Md  jrnnnil  aatar 
aifeatlen.  Salaet  tba  hiobast  eating,  and  peoeaad  to  C. 

1.  Soefaea  wabae  aigration 

Blstanea  to  naaeast  soefaea  aatae  I  ^  I  *  t 


aeipitation 


cnaabili 


Rainfall  intanai 


Subseoea  (100  a  faetac  aeoea/3) 

oraond-watae  nlgeation 

to  atound  watae  1^1  * 


Mat  Maeipitatien 


Soil  paenaabill 


Sobsoefaea  floaa 


Oieaet  aeeasa  to  oeound  aatae 


Sobtstals 

Subseoea  (100  x  faetoe  seoca  sobtotal/baxiaiaa  sceca  subtotal) 

C.  Blghast  pathway  subseoea. 

Bntae  tba  higbaat  aubaeaea  value  feon  A,  S-1,  B-2  oe  B-3  above. 

Pathways  Subseoea 


IV.  WASTE  MANAGEMENT  PRACTICES 

).  Aveeaqa  tha  theaa  subaeoees  foe  eaeaptoes.  waste  ehaeaetaeistlca,  and  pathways. 

Raeaptocs 

Wasta  Chaeaetaeisties 
Pathways 


divided  by  1 


I.  Apply  faetoe  fee  waste  eontainnant  feon  wasta  aanaganant  peaetieea 
Oeoss  total  Seoea  X  Masta  Managanant  Peaetieas  faetoe  >  Pinal  Seoea 


44 

Seosa  total  Seoea 


HAZARDOUS  ASSESSMENT  RATING  FORM 


Vaq*  1  of  2 


NMB  or  SITS  S/Tc  AO .  , 
LOCkTIOS _  Lvjgi^-roo 

OATS  or  arsBATXON  OK  oceniwEiicE^ 

OWBX/OnMXOIl^ 

comiiiis/iascBTmoii 

SITE  mSSD  BT  ^  ( 


L  RECEPTORS 


raetoc 

Satins 


A.  rooulatien  within  1,000  faot  at  alto 


B.  Oistanea  to  naacast  wall 


C.  Land  uaa/zenino  within  1  nila  cadlua 


0.  Oiatanea  to  caaatwation  bound 


B.  Ctitlcal  anvlronnanta  within  1  nila  radius  of  aita 


r.  Watat  onallt?  of  naaraat  auefaea  watac  bod' 


G.  Ground  watar  uaa  of 


S.  Papulation  aarvad  by  surfaea  watar  supply 
within  3  nilaa  aownstxaaa  of  aita  • 


I.  Population  aarvad  by  pround'-watas  supply 
within  3  alias  of  aita 


Subtotals 


Baeaptora  aubseora  (100  X  factor  acera  aubtotal/naxiaw  scora  subtotal) 


/AO 


n.  WASTE  CHARACTERISTICS 

A.  Salact  tba  factor  scora  baaad  on  tba  aatinatad  quantity,  tba  dagraa  of  basatd,  and  tha  oonfidanca  laaal  of 
tha  Inforaatlon. 

1.  Basta  quantity  (S  >  snail,  M  •  nadiun,  L  ■  larqa)  ^ 

.  . . .  -  _  s 


2.  Canfidanca  laval  (C  •  conflnad,  S  •  suspaetad) 

3.  Bazacd  rating  (H  •  high,  M  ■  nadiun,  L  •  low) 


Factor  Subscora  A  (fron  20  to  100  baaad  on  factor  acora  natrix) 


B.  Apply  parsistanca  factor 

Factor  Subscora  A  X  Parsistanca  Factor  «  Subacora  8 


0.8 


C.  Apply  physical  atata  nultipliar 

Subscora  a  X  Physical  Stats  Kultipliar  -  Wasta  Charactaristics  Subscora 

i«2.  X  A.o  - 


X 


ft 
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n.  pathways 

raetac 

latlng  Factor  Foaaibla 

aacina  Factor  (0-3)  Multlpllar  Scoca  Scoca 

A.  It  tbara  is  avidonco  of  ■ifratien  of  haMtdoua  eontaotnaata,  aaaigii  waaloua  factor  aubacora  of  100  pointa  fi 
diraet  aaldanoa  or  80  pointa  for  ladlraet  aaidanca.  If  diract  aaldanca  axiata  tttan  proeaad  to  C.  If  no 
aaidanca  or  Indiract  aaldanca  aoiata,  pcocaad  to  S. 


Subacota 


B.  Bata  tha  aisration  potaotial  Bar  3  potaotial  patbwayat  anxfa 
■iqcatloo.  Salact  tfaa  blBhoob  tatiai«  aad  pcMaad  to  e» 

1.  Bucfaca  aatar  ai^satioo 


aotar  oigcation,  floediag,  and  greuod-watar 


Oiataaea  to  aaaraat  auefaea  watar 

2 

8 

/4> 

sr*- 

Wat  oraeioitatioo 

Z 

0 

fz. 

/& 

Surfaea  aroaloo 

o 

8 

o 

Surfaea  oaiwaabilier 

1 

6 

6 

/s 

Kainfall  latanaitv 

1 

8 

8 

Z4- 

Subaeora  (100  X  factor  aeoi 


iMbtotala 
ira  aubtotal/baxima  aoora  aubtotal) 


2-  nooUBQ _ 

O 

1 

O 

too 

Subaeora  (100  x 

factor  aeora/3) 

o 

3.  GreuBd<Mmtar  wiptatioa 

Daeth  to  around  watar 

TL 

8 

/c. 

Nat  oraeioitation 

Z 

( 

IZ 

t& 

Soil  oarmaobility 

2 

8 

Subaorfaea  flowo 

8 

— 

Diract  oeeaaa  to  around  watar 

8 

— 

Subtotala 

Subaeora  (100  x  fai^eor  acora  aubtotal/oaxiois  acera  aubtotal) 

C.  Blgbaat  pathway  aubacora. 

Zatar  tba  hiqhaat  aubacora  aalua  froai  A,  8-1,  8-2  or  B»3  abowa. 

Vatbwaya  Subaeora 


^*7 


€7 


IV.  WASTE  MANAGEMENT  PRACTICES 


A.  Awaraqa  tba  tbraa  aubacoraa  for  raeaptorOf  waata  ebaraetatiatiear  aad  pattawaya. 


Racaptoca 

Waata  Cbaraetartatica 
Patbwaya 


Total 


dlaidad  by  3  ■ 


S.  Apply  factor  for  waata  eontaiiBMnt  froa  waata  aanapaBant  ptaetieaa 
Croaa  Total  Seora  x  Waata  Wanapaaant  Practleaa  Factor  ■  Final  Seora 


£3 


Croaa  Total  Seora 


HAZAROOUa  ASSESSmeNT  RAT1NQ  PORIf 


?•«•  1  ot  2 


iUUHB  or  «T8 
MCATIOW  LkJga 
DAZS  or  QKMknOH  OR 
ONNDt/anRA10R__Ll 


sm  MSB)  ir 


AA.^J  tg.EATJWg.UfT  PiAOT  /<gg>a 

_ _ 

»aa  1^4 1 H_~7I _ 

_ 

\Ai_l  QloA>»riT*<  Qg  CLH^iQg  .  -gaO 

(V\e!CA3Weg _ _ 


RECEPTORS 


TROtOC 

Batiar 


raetor 


A.  rooulaeien  within  1,000  £aae  oC  sita  _ 


B.  Olstaaen  es  naacaat  wail  _ 


C.  Land  aaa/«onlna  within  1  alia  cadlua 


0.  Olstanea  to  eaaacaation  bound 


E^Cxitieal  anwironaanta  within  I  alia  cadlua  o<  aita 


’  of  naacaat  aucfaca  watac  bod 


e.  Gcouad  watac  uaa  of  uopacaoat  aouifac  _ 


1.  topuiatioo  aaswad  by  auefaea  watac  aupply 
wtchtn  3  ailaa  downattaaa  of  aita 


Molcisliac 


roaaibia 
Seeca 


roralacloB  aacwad  by  4coaad>watac  aurpiy 
within  3  ailaa  of  aita 


/e 


Subtotala  -11.  -/as 

■aeaptoca  aubaeoca  (100  X  factoc  aeoca  aubtotal/aaxiwai  acoea  aubtotall 

E  WASTE  CHARACTERISTICS 

Am  Salaet  tha  factoc  aeoca  baaad  on  tha  aatiaacad  ^antlty,  tha  da^caa  of  haaard,  and  tha  Anfidanea  lawal  ot 
tba  infocMtion. 

1.  Raata  quantity  (S  ■  aaall,  M  >  aadliat,  L  ■  lacqa) 

2.  Confldanea  lawal  (C  ■  eonficaad,  S  •  auapaetad)  C 

3.  Baaacd  eating  (H  >  high,  H  ■  aadiua,  L  ■  lewi  - 

Factoc  Subaeocn  A  (fcoo  20  to  100  baaad  on  factoc  aeoca  aateix)  -  . 

a.  Apply  pacaiatanea  factoc 

Paetoc  Subaeoca  A  X  Pacaiatanea  ractoc  ■  Sobaeoca  0 


C.  Apply  phyaieal  atata  aultipliac 

Subaeoca  B  X  Phyaieal  Stata  Mulelpliac  >  Waata  Chacactaclatiea  Subaeoca 

X 


a  PATHWAYS 


aatiiw  raeter 


rietec 

toting 

tO-3) 


Hultlpliar 


raetoc 

Seeca 


If  thata  la  aaldanea  of  nigcaeien  of  haaatdous  eentaaiaants,  asaiga  factor  aiibaeere  of 
diract  aaldanea  or  80  polata  for  ladlraet  aaldanea.  If  dlract  aaidanea  asiata  than  proeaad  to 
aaidanea  or  ladlraet  aaidanea  axlata.  proeaad  w  B. 
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Maainw 
Peaalbla 
Scera 


too  polata  for 
C.  If  no 


tota  tha  ■igsation  potantlal  floe  3  potaatlaX  pathwarai  anefaea  aatac  nigeatlon,  fleedlag,  and 
■igeation.  Salaet  tha  hlghaat  eating,  and  peeeaad  to  C. 


geeuadifatae 


■Igeation 


Dlataaea  to  naaeaot  anefaea  aatae 


I  Z4- 


Subtetala  ,SO 

flubaeoea  (100  X  faetoc  aeoea  aubtotal/ltaniaaai  aeara  anbeotal) 


Subaeoea  (100  x  faetec  aoeea/3) 


3.  Qceand-iwtae  ■igeaeloo 
to  ground  watae 


Oiraet  aeeaaa  to  ground  watae 


SubtotaXa 


Subaeoea  (100  x  factoc  aeora  aubtetal/auxlaun  seora  aubtetal) 


C.  Blgbaat  pacbwap  anbaeeea. 


Eatae  the  hlgbaat  anbaeeea  walua  feon  A,  B-1,  B-2  oe  B>3  abowa. 


Patbwaya  Subaeoea 


IV.  WASTE  MANAGEMENT  PRACTICES 


A.  Aaaeaga  the  tbeaa  anbaeeeaa  foe  roeaptoea,  waata  ehaeaetaciatiea,  and  pathwaya. 


a  a 


HA2AROOUS  ASSESSMENT  RATING  FORM 

r*9*  1  OC  2 

»  siTg  ^iTg  1900  L^c.lXtAJ& _ P/T" _ 

LOCAtlOW  Ul&S-nao€.g _ Ayfi> _ _ _ 

OATS  or  OrSSATIOM  OR  OCeORRStlCB  /9,5r  ~ 

omisR/orsRAToa  iJUgsToog-P 

oowasTS/onCTimios  OtSPo^Al.  Au->ft\Tg  yACloS 

sxts  mno  bt  <Sg-g./;  fv>  c.jAjTvgg. 


L  RECEPTORS 

rRBtoe  w*iw 


Rating  Factor 

Rating 

(0-3) 

Nultlollar 

Factor 

Seora 

Poaaibla 

Seora 

A.  Pooulaticn  within  1.000  fact  of  aita 

1 

4 

4 

/2 

B.  Olatanea  to  naaraat  wall 

3 

10 

30 

5o 

C.  band  uaa/ronlna  within  1  alia  radlua 

3 

3 

0.  Olatanea  to  taaorwation  boundary 

3 

S 

te 

/& 

e.  Critical  anyironaanta  within  1  alia  radlua  of  alta 

o 

10 

(b 

So 

P.  Waear  onallty  of  naaraat  anrfaea  watar  body 

f 

4 

6 

/8 

C.  Ground  watar  usa  of  uooaraout  actuifar 

» 

/8 

1.  Population  aatyad  by  aurfaca  watar  aipply 
within  3  mllaa  downatraaa  of  alta  • 

o 

< 

o 

/S 

I.  Population  aatyad  by  ground-watar  aupply 
within  3  allaa  of  alta 

3 

c 

tB 

/« 

Subtotals 


Rucuptoea  aabseacu  (100  x  factor  scocu  aubtotal/Baxibiai  aeoca  aabtotal) 

L  WASTE  CHARACTERISTICS 


Salact  tbu  factor  aeora  baaad  oa  tba  aatiaatad  quantity,  tba  4oqm  of  hasard,  and  tha  eonftdanca  laval  of 
tba  iafonutlon. 


1.  Xaata  quantity  (S  -  aaiaU,  M  >  nadiun,  L  •  larga) 

2.  Coafidanea  laral  (C  -  eonfltaad,  S  >  suspaetad) 

3.  Basard  rating  (■  -  high,  N  -  nadluai,  b  -  low) 

Factor  Subacora  A  (frea  20  to  100  baaad  on  factor  aeora  mtrix) 


s 

s 

jl^ 


B.  Apply  paralatanea  factor 

Factor  Subacora  A  X  Paralatanea  Factor  ■  Subacora  B 


C.  Apply  ptayaleal  atata  aultipllar 

Subacora  a  X  Ptiyalcal  Stata  MultipLiar  ■  wasta  Cbaractatlatlea  Subacora 


a  PATHWAYS 


tatlM  r«etac 


Faetee 

taeiag  Faeeec 

(0-3)  HultiaXlae  Scoca 
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Naxiaua 

Foasibla 

Scoca 


If  thaea  la  awtdaaea  of  aiqtatlon  of  baaacdous  aDntawtnanta»  aasiqn  aaxlM  factor  anbaeeca  of  100  points  for 
Olraet  aaidanoa  or  10  peiaet  for  ladiraet  aaidanea.  if  dlraet  avidanea  axists  than  proeaad  to  C.  If  no 
avidaiiea  oc  ladiraot  aaidanoa  «iiats,  pcocaad  to  S. 


Fata  tto  aifcatioB  potnntlal  floe  3  potatlal  pa  tint  ays  i  snsCaca 
■ifltatloa.  Solooc  tlw  hlglwae  ratlaf «  sad  peoesad  to  C. 

1.  flarfaca  oatac  aifleaeiaa 


Oistanea  to  naaraot  aarfaoo  attar 


aeleitation 


algcation*  flood int. 


taeoro  (100  X  faetec  aeora  aobtotal/saaiowi 


Subtotals 


Subseora  (100  x  factor  scora  sabtetal/lMxiaiai  scera  subtotal)  ^ 


C.  Kitbaat  patbaar  subaeora. 
Xntar  tba  bifltaast  aubaoaca 


aaloa  treai  A,  »>1,  1-2  oc  S-1  abova. 


Fatbways  Subseora 


IV.  WASTE  MANAGEMENT  PRACTICES 


A.  Mracasa  tba  ebraa 


etc  raeoptorsr  waata  ebacaetacistlear  and  pathways. 
Mooptocs 

waata  Cbacaetaciatiea 
Fatbwaya 


52-_  1 


diaidad  by  3  ■ 


Qrosa  total  Seera 


S>  Apply  faetoe  foe  waata  eontaianant  fton  waata  aanaqaaant  pcaetieat 
Pcoaa  total  Seoca  X  Waata  Manaqaasnt  Ftaotieaa  Faetec  ■  Final  Seora 


HAZARDOUS  ASSESSMENT  RATINQ  FORM 


1  «C  2 


SAMS  cr  SITE  SiT£ 

MCaTXOM__  U)gs-rtooc.g. 
OATS  or  0P8MTXQH  OK  OCCamBMCE  i 
ONna/opsMXQii 


szn  MkSiD  n 


L  RECEPTORS 


A.  OomlAtien  within  1 .000  fMt  of  «iea 


0.  Oioeaneo  to  noatost  woll 


C.  Land  uao/tontiw  within  1  aila  cadlua 


0.  Oiatanea  to  caaacwation  bo 


itical  anwirowaanta  within  1  aila  tadiua  of  aita 


O.  Cteund  watar  uaa  of 


I.  Vooolatiea  aarvad  by  aocfaea  watae  aupply 
_  within  3  ailaa  downatsaaa  of  aita  • 


X.  yopalatleo  aaswad  by  ^coand-watac  auyply 
within  3  ailaa  of  aita 


Fastoe 

Bating 


Subtetala 


j[39 


Bacayboca  aubaeora  (100  X  factor  aeera  aubtotal/aaxiaua  aeeca  aobtotal) 

L  WASTE  CHARACTERISTICS 

A.  Salact  tha  factor  aeora  baaad  on  tha  aatiaatad  quantity,  tba  dayraa  of  hasard,  and  tha  eonfidanea  laaal  of 
the  infemation. 

O 

1.  Waata  quantity  (S  ■  Mall,  M  ■  naditia.  t.  ■  largo)  — 

3.  Confldanca  looal  (C  •  eonfimad,  S  •  aoapaetad)  - 

3.  Baaard  rating  (S  ■  high,  N  •  nadiun,  L  «  low)  A/ — 


raetor  Subacora  A  (ften  20  to  100  baaad  on  factor  aeora  Mtrix) 


B.  Apply  paraiatanea  factor 

Factor  Subacora  A  S  Paraiatanea  Factor  ■  Subacora  S 


o.  e 


C.  Apply  phyaieal  acata  nultipliac 


Subacora  B  X  Phyaieal  State  nultipliac  •  Waata  Ciaraetariatiea  Subacora 

^8  X  A.o  , 


X 


t«M  2  of  2 


n  PATHWAYS 


Katina  Faeter 


Faetoc 

Hating 

(0>3)  Hultipliar 


Factor 

Scott 


NaslMaa 

Fecaibla 

Seeca 


Mat  oroeipltatiea 


Soil 


fact  glow  _ 


Diraet  accoca  to  otoond  watac  _ 


Subtotals 

Subaceca  (100  x  faeter  acera  aubtetal/Baxiaiaa  acera  subtotal) 

C.  Bigbaat  pathway  aubacora. 

Entac  tba  bigbaat  aubacora  aalus  ftoa  A,  a-t,  8-2  or  8-3  abeaa. 

Fatbuays  Subseera 


IV.  WASTE  MANAGEMENT  PRACTICES 

A.  Aracaga  tba  tbroa  aubaeoras  for  raeoptors*  waata  ebaraetaristies,  and  patbwaya. 

Raeaptots 

Waata  Cbaraetariatiea 
Fatbwaya 


dividad  by  3 


Ctoaa  Total  Seera 


8.  Apply  factor  for  waste  contaiwaant  ftoa  waste  sanogosant  praetieaa 
dress  Pbtal  Seera  X  waste  Hanagawont  Ftacticas  Faeter  ■  Final  Seera 


X 


HAZARDOUS  ASSESSMENT  RATING  FORM 


1  of  2 


SAME  OF  SITS,  $/Tg  A4>.7/ j  &Anecir  Sj^op  ^g4cijiAi<s _ ^x: _ 

LOCATION  _ AfB _ 

OATS  or  OFESATION  OK  OCCnSSESCE  /94G 

OWHBS/OPEIATOS  ^X)g.  &*rci  og  g.  Apfi 

ooiMPra/nsitrtTSTioii  Ctg  AJ^oTCACt'Z.SD  AAJASTf^ 

sirs  SATSD  BT  IWg.  JujTYfcE. 


L  RECEPTORS 

rwtec  HKiMi 


Ratine  Factor 

Ratiap 

(0-3) 

HultlDlier 

Factor 

Score 

Possible 

Score 

A.  Poeulation  wit)>in  1,000  feet  of  sit* 

1 

4 

4 

/z 

3.  Distance  to  nearest  well 

3« 

10 

30 

30 

C.  Land  use/tenlne  within  1  nila  radius 

> 

3 

9 

9 

D.  Distance  to  reservation  boundary 

2 

< 

/2 

/8 

3.  Critical  envlronsMnta  within  1  nil*  radius  of  site 

O 

10 

o 

3o 

F.  Hater  ooality  of  nearest  aurfaea  water  body 

1 

6 

4 

/8 

(3.  Cround  water  use  of  uooetanat  aoulfer 

2 

9 

mm 

22 

H.  population  served  by  surface  water  supply 

within  3  nils*  downstreaai  of  site  -  1 

O 

< 

o 

/8 

1.  Population  served  by  qround-water  supply 
within  3  niles  of  site 

3 

< 

/8 

fa 

Subtotal* 

Raeoptocs  aubacoc*  (100  X  factor  sceco  subtotal/waxlw  acor*  subtotal) 

n.  WASTE  CHARACTERISTICS 


/SO 


A.  Solact  tbo  fbetoc  acec*  based  on  tba  aatioatad  quantity,  tb*  daqcao  of  hasatd,  nd  eb*  eenfidaneo  lovol  of 
tbo  Infotnatien. 


1.  Vasts  quantity  (S  ■  snail,  M  ■  nsdiun,  L  ■  lacqa) 

2.  Confldsnc*  level  (C  ■  eenficned,  S  ■  suspected) 

3.  Basasd  eatlnq  (R  ■  btqh,  H  >  aedlun,  L  >  low) 


raeter  Subacocs  A  (Iron  20  to  100  based  on  factor  seer*  natrlx) 


B.  Apply  persistence  factor 

Paeter  Subacera  A  X  Persiatane*  Factor  •  Subseor*  3 


.40 


Z4~ 


C.  Apply  pnysical  state  aultlplisr 

Subseora  a  X  Physical  state  mitipLiar  -  Hast*  Characteristics  Subseor* 

2.4>  V  4  .o  . 


ft 


Z  ot  2 


OL  PATHWAYS 


Ratiiw  Faetec 


raetec 

latlng 

(0-31 


Factor 

Hultioliac  Seeca 


Maxiaia 

Fosslbla 

Sceca 


IV.  WASTE  MANAQEMENT  PRACTICES 

i.  Mrataqa  tlio  tiirac  tubaeoraa  for  raeapteca,  waste  ebaraetaclstics,  and  pathways. 

Rseaptocs 

Masts  Chacaetaeisties 
Pathways 


Wtai,  /2' 


dtTidad  by  3  ■ 


4^. 

Sresa  Total  Sceca 


I.  Apply  faetec  fee  waata  eentainaant  fees  waste  aanaqaMnt  pcaetlees 


Ocess  ‘Mai  Seeca  X  waata  Manaqaeant  Fcaetieas  Faetec  ■  Final  Seeca 


^esEoT- 


EAi<* 


tjy«TV££’ 


Ik.  ?ooulatian  within  1 ,000  fMt  oC  *it« 


S.  Olstanen  to  nnaraat  wall 


C.  land  usa/zoninn  within  1  nila  tadlua 


Oistanea  to  rasarwation  bound 


Critical  aitaiconBants  within  t  nila  tadiua  of  aita 


lltv  of  naacast  surfaea  watac  bod 


Ground  watac  uaa  of  uooacnoat  aouifac 


Population  aacrad  by  aucfaea  watac  aupply 
within  3  nilea  downatraan  oC  aita  • 


poeulation  aarwad  by  qcouad-watac  aupply 
within  3  ailaa  of  aita  _ 


Subtotala 


Racaptoca  aubaeoca  (too  x  factor  seora  aubtotal/aaainua  acoca  auhtotal) 


/ao 


WASTE  CHARACTERISTICS 

Salaet  tha  factor  acoca  baaad  on  tha  aatiaatad  quantity,  tha  daqcea  of  hazard,  and  tha  confidanea  laval  of 
tha  inforaation. 

1.  Xaata  quantity  (S  •  aaall,  M  ■  madiua,  L  •  latqe)  ^ 


2.  Confidanea  laval  (C  -  eonfimad,  S  •  auapactad) 

3.  Bazacd  eating  (R  *  high,  M  ■  aadiun,  L  ■  low) 


Factor  Subaeora  A  (ftoa  20  to  100  baaad  on  factor  acoca  aatcixl 
Apply  pacaiatanea  factor 

Paetec  Subaeora  A  X  Pacaiatanea  Factor  ■  Subaeora  8 

^  X  0.8  .  32, 


AppW  phyaieal  atata  itultipliar 

Subaeora  3  X  Phyaieal  Stata  Multipliac  ■  Waata  Chacactarlstica  Subaeora 

32.  X  d.o  ,  32. 


X 


rag*  2  oC  2 


n.  PATHWAYS 


iUeing  Factor 


Factor 

Hating 

(0-3) 


Factor 

Nuleipliar  Seora 


IC  tbara  is  aaidanea  oc  migration  oC  hasardoua  oontaainants ,  assign  maximum  factor  subsooca  of 
diract  avldanea  oc  80  points  for  indicaet  aaldanea.  If  dicaet  avidanea  axists  tban  pcoeaad  to 
aaidanea  oc  Indicaet  aaidanca  axists.  pcoeaad  to  B. 

Subseeca 

Rata  tha  migcation  potential  fipe  3  potential  pathwmyst  suefaea  amtac  nigca^len,  flooding,  and 
xigeatien.  Salaet  tba  highest  rating,  and  pcoeaad  to  C. 

1.  Surface  watac  migcation 

Distanea  to  naacast  snefaea  watac 


aeipi  Cation 


Maximal 
Possible 
Score 


100  points  for 
C.  If  no 


ground-water 


Rainfall  intansi 


Subtotals 

Floodino 

Subscora  (100  x  factor  seora  subtotal/saxlaiai  seora 

1  c>  1  1 

subtotal) 

o 

Subseeca  (100  x  factor  seora/3) 

3.  (Sround-wacar  migcation 

1  -  '  ' 

Oaotn  to  ground  water  _ 


Hat  pcaeipitation  _ 


Soil  pacmaabili 


Subsurfaea  flows  _ 


Direct  access  to  ground  water 


Subtotals  44- 

Subscora  (100  x  faetoc  score  subtotal/maximias  score  subtotal) 

C.  Highest  pathway  subaeoce. 

Encac  tha  higtasst  subscora  ealua  from  A.  3-1.  a-2  or  B-3  above. 

Pathways  Subaeoce 


IV.  WASTE  MANAGEMefT  PRACTICES 

A.  )brerage  the  thraa  aubaeores  for  reeaptoca.  waste  ehacaetecistiea.  and  pathways. 

Raeaptocs 

Haste  Chacaetaristies 
Pathways 

fiotal  divided  by  3  ■ 

■"  ”  (k 

a.  Apply  factor  for  waste  eencainsMne  from  waste  management  pcaecieas 
areas  ntal  Seeca  X  Haste  Managamanc  Ptaetieas  Faetoc  ■  Final  Seora 


Ocosa  Total  Score 


a 


1 


I 

i 
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